^^.^r^\ 



^iiiiiiii 



Kl 



ilS2*3v^. 



m 



HKfJl 



(gf^O^ 



^r- 



■cr^cj?J5L>>cr 



[Entered at the Poet OfSce of New York, N. Y., as Second Class Matter.] 



A WEEKLY JOURNAL OF PRACTICAL INFORMATION, ART, SCIENCE, MECHANICS, CHEMISTRY, AND MANUFACTURES. 



Vol. Ii.— No. 9. 1 

I.NEW BBRIBS.] j 



NEW YORK, MARCH 1, 1884. 



r$S.20 per Anraiim. 

L [POSTAOB PREPAID.] 



THE HYATT FILTEBS.-MANUFACTTJEED BY THE 
NEW ABE FILTERING CO., NEWABK, N. J. 

The accompanying cut illustrates the latest construction of 
the Hyatt filters, the distinguishing peculiarity of the in- 
vention being the simple and effective plan of cleansing the 
filter bed from the impurities arrested during the filtering 
prowess. It is a well demonstrated fact that every filter 
bed should be entirely cleansed once a day, especially in 
warm weather, otherwise the organic matter remaining in 
the filter will decompose, and the water will issue tainted 
and foul, no matter how bright it may appear to the eye. 
The facility with which the filter bed in this filter can be 
washed will be readily understood by the description. 

Tbese filters are adapted to the use of sand, coke, animal 
charcoal, wood charcoal, or other filtering agents. As a 
rule, a mixture of sand and granulated coke is the most ef- 
fective filtering medium. 

The operation of this filter (cut No. 1) is as follows: The 
iinfiltered water enters by the 
valve, A, and descending 
through the filter bed escapes 
by means of the perforated 
tubes, B, at the bottom, and 
the outlet, 0. The rapidity 
with which the water is fil- 
tered is a matter of choice 
within certain limits. As an 
average rate these filters will 
purify three gallons per square 
foot of flUering surface per 
minute. In some waters a 
higher speed is consistent 
with suitable efficiency. 

When the filter bed requires 
washing, the valves, E, in the 
top of the discharge pipes, D, 
are opened, and the outlet is 
closed. The water entering 
by the supply pipe has then 
no means of escaping except 
through the discharge 
tubes, D. 

These tubes are tapering, 
and extend nearly to the bot- 
tom of tlic filter bed. As the 
water rushes up through these 
tubes it carries the filtering 
material with it, and dis- 
charges it through the valves, 
E, into the upper tank.which 
is full of water. In this tank 
the water, as it receives the 
flow from the filter beneath, 
effects a complete separation 
of the impuritie's that have 
accumulated in the filter bed, 
and they flow away with the 
excess of water through the 
waste pipe, G. Within five 
or ten minutes, according to 
the supply of water, all of 
the filtering material is tho- 
roughly cleansed and dis- 
charged into the upper lank. 

Now tlie filter below con- 
tains only water, while the 
tank contains the cleansed fil- 
tering material. To return this 

to the filter, the supply valve is closed, the discharge valve, F, 
and the waste valve, H, are opened. Immediately the con- 
tents of the upper tank commence descending through the 
valve, F, the filtering material settling in the filter, and the 
excess of water escaping through the waste valve, H. In 
this way the filtering material is speedily returned to the 
filter, receiving an additional rinsing by the water through 
which it falls, and settling in the filter clean as new and 
ready again for work. Then the valves, E, P, and H, are 
closed, the inlet and outlet valves opened, and filtration is 
resumed through a completely renovated filter bed. The 
water used in washing the filtering material being unfiltered 
will not immediately issue perfectly . clear, and it is there- 
fore discharged through the pipe, I, into the upper tank, 
where it remains fpr use in the next washing. By the time 
the tank is filled, the water comes from the filter perfectly 
clear, when the valve in the pipe, I, is closed, and the filter 
discharges bright, clear water for consumption. 

Experience has shown that by this process repeated as a 
rule once in twenty -four hours, the filter bed is always in 



the best possible condition for good work. The washing 
entails practically no loss of filtering material. The average 
quantity of water used in cleansing the filter bed is about 
one per cent of the amount filtered. In filtering Mississippi 
and Ohio River waters, the filters are washed twice in twen- 
ty-four hours, using from three to five per cent of the water 
supplied to the filter. 

Filters, such as are shown in cut No. 2, are worked in 
gangs or series of from two to ten in number. They are re- 
commended where there is not sufficient vertical space to 
locate filters having the washing tank on the top, like No. 1. 
The method of filtering is the same as already described, the 
water passing in from the inlet pipe, L, and descending 
^through the filter bed, passes out by way of the perforated 
tubes at the bottom and the valve, A. The distinguishing 
feature of No. 3 is the manner of washing the filtering ma- 
terial. 

These filters are set up fn series of two or more, as 




Fig. l.-THE HYATT FILTERS. 

one of them In its turn contains no filter bed and remains 
idle while the others are filtering. 

For example, in a series of three filters, as shown in the 
cut No. 3, two of them contain filtering material and may 
be used simultaneously for filtering, the third standing idle 
apd containing only water. In washing this style of filter, 
suppose the last in the series of the three to be the idle one, 
containing only water. The outlet valve, A, in the first filler 
is closed, the valve,. E, at the top is opened, and the waste 
valve, I, in the third filter is opened. The water coming in 
through the valve, L, can then only escape through the 
pipe, E, terminating near the bottom of the filter. Through 
this pipe the water rushes up info and through, the horizon- 
tal pipe, H, and discharges into the third filter. In doing so 
the water carries with it the filtering material from the first 
filter, discharging it all into the third in about ten minutes. 
This carrying process is facilitated by a ciirrent of water 
from the upper part of the filter through the small pipe, C, 
loosening, up and helping to separate the iinpurities from 
the filtering material during its passage through the pipe. 



H. As the filtering material and water fall into the third 
filter, the separated impurities flow out with the excess of 
water through the open valve, I, into the waste pipe; the 
filtering material being thoroughly washed, settles and re- 
mains in the third filter. Now this hashing of the contents 
of the first fi Iter into the third being accom plished, the valves, 
C and E, in the first filter, and the waste valve, I, in the 
third filter are closed. The inlet and outlet valves in the 
third filter are opened, and filtration proceeds. Next, the 
middle filter, or number two, may be cleansed, its contents 
being washed into the first filter precisely as had been done 
in the preceding case. Following in order, the filtering ma- 
terial in number three is washed into number two in the 
same way. And so in regular order of succession fhe filters 
are cleansed. From one-half to three-quarters of an hour 
each day is all the time required to keep a series of three In 
perfect order. And the washing of one filter does not inter- 
fere with filtration by its neighbor. It will be observed that 

with filter No. 1 less water 
is required in. the washing 
process than in the gang fil- 
ters. No. 3, because with No. 
1 the first water coming from 
the filter after washing is pre- 
served in the upper tank for 
use in the succeeding wash- 
ing, while in No. 3 the first 
water being unfiltered would 
be run to waste until it is suc- 
ceeded by completely filtered 
water. This, however, is not 
a serious difference, because 
within two or three minutes 
after washing, the filters will 
deliver perfectly clear water. 
We now come to a highly 
important part of the subject 
of water filtration. It is well 
known that purely mechani- 
cal filtration, when applied to 
such waters as those of the 
lower Mississippi and other 
Western rivers, is impracti- 
cable for any industrial pur- 
pose. There are required 
such fine filtering media, with 
the passage of water at so 
tardy a rate, that large and 
economical results are out of 
the question. So many efforts 
at mechanical cleansing of 
these waters have been made, 
and all ending in failure, that 
the people of the Southern 
and Western valleys seem to 
have no faith in any idea of 
filtration. During the past 
summer, however, one of the 
Hyatt filters, eight feet in di- 
ameter, which was erected at 
the pumping station of the 
New Orleans Water Works 
Company, filtered the water 
directly from the Mississippi 
at the rate of from one hun- 
dred to one hundred and fifty 
gallons per minute, and deliv- 
ered it as clear as crystal. This 
was done by a combination of chemical with mechanical 
means, and at a cost for chemicals of less than one-half a 
cent per thousand gallons of filtered water. This was ac= 
complished by using in this instance one of the well known 
agents used for coagulating the impurities in water and pre- 
cipitating them to the bottom of a reservoir or settling 
tank. 

Alum had been long and extensively used in this way. 
Many other coagulants had also been used in the same man- 
ner, but they all required large reservoirs and eonsiderable 
time to clarify the water. Perchloride of iron, which is used 
in connection with the Hyatt filter, has long been known 
as an excellent coagulant of the principal organic and inor- 
ganic matters which pollute and discolor various waters. 
But wherever it had been used, settling tanks or reservoirs 
were employed. The perchloride of iron or other coagu- 
lant was added to the foul water in certain definite propor- 
tions; and after the coagulation and precipitation had been 
completed, requiring from twelve to twenty-four hours, the 
(Gontinued on page 130.) 
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BOBBEBY AS A BASIS OF FBOFDBTY nOHT. 

It is commnnly believed that the natural tendency of 
legislation in all civilized countries is toward a reversal of 
the "good old plan, that he shall take who has the power, 
and he shall keep who can." And so it is; but unfortu- 
nately the tendency is not universal. Under the specious 
plea of correcting alleged wrongs, it is still possible for 
legislators, presumably civilized, to propose (if not to secure) 
the enactment of laws which do not help to make it 
easier for men to retain and enjoy what is rightfully theirs. 
Nevertheless, one cannot but feel a degree of surprise at 
the sight of legislators calmly considering acts which would 
put a premium upon robbery, by making it impossible for 
the owner of any species of property to reclaim it after it had 
been taken from him by force or fraud; and that is precisely 
what is aimed at in bill No. 1,558, now before the Senate. 

This is a strong assertion, yet the facts will bear it out; 
for the bill frankly discriminates in favor of the receiver of 
(admittedly) stolen property against the claims of the real 
owner. 

The bill in question was introduced Feb. 16, by the Hon. 
D. W. Voorhees, Senator from Indiana, a,3 a substitute for 
the bill (S. 1,115) to amend Section 4,919 of the Revised 
Statutes relating to the recovery of damages for the in- 
fringement of patents, the text of which is nearly the same 
as House bill 3,935, printed in the Scientific American for 
February 3, 1884. The proposed substitute reads as fol 
lows : 
i^^"Be it enacted, etc. 

action for an infringement of any patent, or anj' suit or 
proceeding to enjoin any person from the use of a patented 
article, that the defendant therein, or his assignor, purchased 
the patented article for use or consumption, and not 
for sale or exchange, in good faith and in the usual 
course of trade, without notice that the same was 
covered by a patent, or without notice that the 
seller had no right to sell such article: and in all such cases 
notice received after such purchase shall not have the effect 



changing pull of the belt, making a wear that will insure a 
rattling. 

Another device is practiced by afirst class mechanic, which 
is to substitute the turned hub of the fixed pulley for the 
shaft as an axle for the loose pulley. The result of this 
method is to give a large bearing for the loose pulley hub. 
To accomplish this result the fast pulley is cast with the rim 
entirely on one side of the arms and the hub extending be- 
yond the other side of the arms sufficient to receive the hub 
of the loose pulley its entire length, while the rim and hub of 
the loose pulley project from the same side of the arms of 
the loose pulley. This arrangement gives a very large bear- 
ing for the loose pulley hub— the outside of the finished fast 
pulley hub — and also saves the width of one pulley in the 
projecting end of tlie shaft, as it need come no further 
through the box than to receive the hub of the tight pulley. 

In all cases it is a good plan to have the loose pulley 
slightly smaller in diameter than the fast pulley, to relieve 
the tension of the belt; and when the fast pulley is slightly 
larger, it will receive the belt and start the work more read- 
ily. 
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HOW RNUBLS ABE MADE. 

Knurls may be purchased ready made and of varying sizes 
and patterns at the tool stores, but it not unfrequently hap- 
pens that these stores are not at band or that their stocks nre 
too limited for choice. But Ijnurls of the ordinary cross 
^ flutings, for use for knurling thumb nuts and screw heads. 
That it shall be a valid defense to any *tnay be readily produced on the lathe with the help of the 

ordinary screw chasing hob. To do this turn up the blank 
knurl, of soft iron or annealed steel, drill it, and mount it 
as usual in its handle, so Ihat it turns freely on its pivot; 
place the hob on the lathe centers, dogged to the face plate, 
as usual. Place a lalhe tool or bar of steel in the tool post 
for a guide or rest, and present the knurl on its side so that 
its pivot is vertical. Bear against the hob as for forming a 
chaser, and the threads of the hob will rotate the knurl as the 
cutting proceeds. If the knurl lies square on its side, the 
toimpalr in any way the right of such purchaser as absoluteJ flutings will be slashed at the same inclination as tlie pitch 



In brief, though the seller of a patented article have no 
ht to sell, the sale shall be valid and the real owner can- 
not reclaim his property. 

All the talk of "good faith," "the usual course of trade," 
" for personal use," and all that, goes for nothing, except to 
cover the naked injustice of tlie closing provision. In not 
one case in a million could the patentee prove an absence of 
good faith or the existence of collusion between the fraudu- 
lent seller and the "innocent " buyer, whatever the relations 
of the two miglit be. 

The courts have held the property rights of patentees to 
be as sacred and inviolable as any other sppcies of property 
rights; and public interest demands that tliey shall be as 
scrupulously respeoled and quite as carefully guarded, for 
they contribute their full share to the public well-being. 
Exact figures cannot be given; but anyone who will inquire 
into the value of property vested in, or contingent upon, 
patent rights on New York Island alone — property whose 
value would be unsettled or destroyed outright by the pro- 
posed legislation — will soon arrive at a sum that would go 
far to purchase the entire farm property of whole States. 

On the score of sound policy, not less than that of com- 
mon justice to inventors and patentees, Congress ought not 
to play fast and loose with interests so gigantic and vitally 
important. The public injury might be more readily appa- 
rent, but it could scarcely be greater, if cattle, or horses, or 
houses, or lands were similarly deprived of legal protec- 
tion, by enabling any thief or trespasser to give a valid title 
to any one he might induce to buy of him in " good faith." 

If the spirit of the proposed bill were not so plainly in 
harmony with Ihat of other bills, on this and other subjects, 
proposed or enacted by the present Congress, one would be 
almost forced to think that its purpose must be not to secure 
a change in the cited section of the Revised Statutes, but 
rather to expose the inherent viciousness of other patent 
bills that seek, though less frankly, the same end. 

It would be too hazardous, however, to treat the measure 
other than seriously, in view of the manifest temper of cer- 
tain members in both houses of Congress, and the apparent 
inacquaintance of others with respect to the importance of 
our manufacturing interests or their intimate dependence on 
the integrity of the patent laws. 



j|'of the thread of the hob. Should a gi-eater slash be desired. 



LOOSE PTTLLEYS, OB IDLEBS. 

The common practice of running a loose pulley on the 
shaft, as a wagon wheel runs on itsaxle, isone full of annoy- 
ances and is anything but a permanency in use. A loose pul- 
ley, or an idler pulley, should have its separate shaft with 
its separate journals. The shaft upon which the fast pulley 
is fixed is of too small a diameter to act as the axle for a 
pulley which revolves rapidly, and the hub of the pulley is 
too short to withstand the leverage strain of the broad rim, 
particularly when this strain is intensified by that of along, 
heavy belt. The better practice, wherever it is feasible, is 
to mount the idler pulley on a short independent shaft with 
its own independent journals. One of these journals may 
turn in a projecting portion of the hub of the fast pulley, so 
that the rims of the two pulleys may come together, or the 
Idler .shaft may be supported by two boxes outside the loose 
pulley. 

With this arrangement there is no pulley turning on a shaft 
and " wabbling " from side to side by the unequal and 



pr no slash at all, the result may be produced by inclining 
the face of the knurl, and this inclination can be assured by 
filing its handle where it rests on the guide. If the knurl 
has a rounding face, the inclinations at which it is presented 
to the hob must be changed as the work proceeds, to corre- 
spond. If the knurl is to have a concave face, the concavity 
of the knurl's face and the diameter of the hob must corre- 
spond. Good soft iron, as Swede or Norway iron properly 
case hardened, will make as good knurls for brass or softer 
metals as steel. The grades of fluting of knurls produced in 
this way may be varied by using hobs of different pitches of 

threads. 

< < > I » 

TETANTJS-IOCK JAW. 

A recent correspondent inquires " How many days after 
an injury to toe& or fingers is lock jaw likely to set in, and 
after how many days may the danger be considered past? " 
A disease involving such extreme peril as tetanus is very 
naturally viewed wilh proportional horror and apprehension, 
and instead of answeringour correspondent in "Notes and 
Queries," we devote a little space to the subject here; and we 
shall confine ourselves, as he does, to that form of disease 
known in surgical practice as traumatic tetanus, as that is 
the only one popularly recognized. 

It is well to correct at once an impression which is very 
common and which causes much needless alarm. It is the 
general belief that a severe, and especially a lacerated, wound 
is extremely apt to cause lock jaw; a hurt, for instance, from 
a "rusty nail." Now, this not at all true. It will, by most 
people, be deemed very strange, but it still is strictly true, 
that tetanus has very little to do with the severity of the in- 
jury; a single smooth cut (for example, a slight surgical 
operation) may cause it, as may also a blow even of no great 
violence. On the other hand, the most terrible mangling 
and tearing may go free. And so extremely small is the 
number of cases, iu comparison with the multitudes of in- 
juries daily received, that every effort ought to be made to 
quiet the popular apprehension. Cases of tetanus do occur, 
but they are very few in their sum total. 

There can be no question that the physical condition of 
the person injured has much more to do with the develop- 
ment of the disease than has the severity of the injury. Ex- 
cept in special localities, it is almost impossible to induce 
tetanus in a person who is in good, vigorous health. De- 
pressing causes of every sort tend to its origination, and 
hence the well known fact that injuries and surgical opera- 
tions during the exhaustion of a severe military campaign 
develop tetanus at a very alarming rate. The disease is 
purely nervous in its origin and its nature, aud because of 
this whatever lowers the nerve force, that is, the life force, 
favors its inception. But though nervous only at first, or- 
ganic changes in blood vessels (and probably also in the 
blood) as well as other tissues speedily follow, and these 
then play their own destructive part. 

Tetanus may follow an injury almost instantly, certainly 
within an hour, though this is not common, and it may be 
delayed several weeks. Instances are on record where it has 
waited a full month, but this is also riot common. From 
the third day to the tenth is the range in general. After 
the tenth day few cases occur, and even if they do, the dan- 
ger is not so great, for they are milder in proportion to the 
lateness of their origin, and many suCfi recover. Of those 
beginning early the prognosis is frightfully ^unfavorable. 
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Some writers even go so far as to say that " it is doubtful If 
there be any authentic case of recovery under such circum- 
stances," but this is certainly not true, as we have personal 
evidence to prove recovery is possible. 

The treatment must of course b;. left to the best skill to be 
obtained in the emergency. Opium in very large doses, to- 
gether with proper care of the wound, is about all that 
would lie within the reach of a non-professional person. 
Chloroform or ether might be inhaled, by means of a napkin 
or sponge, to check the violence of spasms, but their effect 
is quite transitory, and to be of any real efficiency must be 
pressed more uvf^ently than any one but a person thoroughly 
trained would be likely to do. 

» 1 1 » > ■ 

PATENT BILLS IN CONGRESS. 
To the Editor of the Seientifie American : 

Noting in issue of Feb. 2 the short article, " A Bill to Re- 
duce the Lifetime of a Patent to Five Years," as comment 
upon H. R. 3,617, introduced by our own representative, the 
Hon. Jno. A. Anderson, I was the more fully impressed with 
the growing importance of this most frantic and insane cry 
of the general public against (he patent laws, and begin to 
feel the «ecessity of inventors and all others interested in 
the advancement of the arts and sciences doing something. 
The trouble lies in the fact that those who should be most 
interested in having wholesome and Just patent legislation 
for their own protection and that of the general public 
really give the least attention to it. We leave these vital 
and all important matters to our legislators and senators, who 
as a rule do not come from the class fully knowing the needs 
of the case, and thus we have imperfect laws upon the sub- 
ject; and under the press, as at present, of popular excitement 
and indignation on part of farmers and the public generally 
against so many recent patent frauds, patent abuses, and 
royalty jumpers, especially in the West, we are liable to have 
some serious mistakes made, and our patent system partially 
if not wholly crippled, by hasty and inconsiderate amend- 
ments under these circumstances. And the matter coming so 
close home as to have my own townsman introduce so ob- 
jectionable a bill, I feel that it at once behooves those inter- 
ested to wake up and see if there is not really some cause 
for dissatisfaction, and if so what it is; and to suggest from 
a just and mechanical standpoint some reasonable remedies. 
And in pursuance of such motive I desire to do my little 
share. It suggests itself to me, and has for along time, that 
our present laws are all right so far as they go, but are by 
no means sufficient to fully protect both the inventor and the 
general public. The original intent and purpose of our laws 
Was evidently to protect the inventor, that is, to p<iy him 
for his work and study; and for the free publication to the 
world, the result of his work and study, he should be pro- 
tected for 17 years in the exclusive use, etc., of his invention. 
But as our country grows broader, and varied interests more 
developed, we find the general public requiring some pro- 
tection as well. Now, how can it be arranged that the in- 
ventor shall be fully and amply protected in his rights, and 
at same time the general public not be put to great annoy- 
ance and inconvenience? Certain it is our present laws do 
not do this; and further, the interests of the public are gen- 
erally paramount to those of the individual. 

But let us see. The policy of our system is to regard the 
rights of the inventor as what is iermeA property, i. «., that 
which can he bought UnA sold — something that can be made 
the subject of ownership and personal control. Now, a horse 
is property and is so regarded; is capable of being sold, and 
also of hevag stolen. When any one appropriates to his own 
use another's horse, he steals — is a thief — and the law says he 
shall be tried as a criminal for a crime against the law, not 
against the individual, and on conviction shall be punished 
by fine and imprisonment. It is not so with a patent, or 
rather with rights conferred by the patent laws. Why 
should it not be? Again, if a man falsely and knowingly 
represents himself to own oi' control property which he does 
not, thus interfering and injuring the rights of others and the 
public, he is a criminal. Therefore my suggestion as a 
remedy for most of the evils, I think, of our present system 
would be to place the right of property under patents upon 
same footing as other property rights, and would call for 
legislation making it a criminal offense, punishable by fine 
and imprisonment, for any one to willfully and knowingly 
make use or vend any article or process upon which a valid 
patent existed, and would further make it a criminal offense 
for any one to claim rights protected by letters patent will- 
fully and knowingly (thus preventing the public use of such 
article), unless he really had a valid existing patent. 

And to simplify doubtful cases, it would be well to arrange 
a means for knowing promptly whether a claim made by 
any one to patent rights was valid or nol by a writ of inquiry 
instituted before a proper court provided for the case. 

This seems to me a more tangible means of correcting 
abuses of our patent laws than any other way, for in no 
way can we better protect the rights of property in anything, 
whether it be an invention or a horse, than by making the 
appropriation or wrongful use of such property a criminal 
offense. Whether this is the J«s< course or not, we must see; 
but I am convinced of one thing, and it is that the mechani- 
cal world must take hold of this question and have some 
voice in the matter, or there is grave danger of a complete 
nullification of the very system which has done most for our 
country during the last fifty years. 

Sam. Kbmble, Jr. 

Manhattan, Kansas, Feb. 4, 1884. 

[Our correspondent is well known as an enterprising 



manufacturer and inventor. The grant to him of patents 
for his inventions hasenabled him to introduce and put into 
successful operation an improved industry, thus giving em- 
ployment to many persons and contributing to the prosper- 
ity of his town and Slate. In the same manner, by the efforts 
of inventors, fostered by the patent laws, thousands upon 
thousands of industries have- been established in all parts 
of tlie country; and as a result the United States is to-day 
probably the most prosperous nation in the world. Her 
agricultural products have reached enormous proportions, 
owing chiefly to the labor saving machinery which 
patentees have studied out and supplied to the farmers. 

In view of such considerations, it seems almost like an in- 
sult to the common sense of the nation for honorable mem- 
bers of the House to declaim against the patent laws and 
strive to pass enactments that will cripple and destroy in- 
dustries created by those laws. Think of tlie votes given in 
the House January 21, in favor of the passage of bill H. R. 
3,934, which forbids the inventoi' from recovering damages 
for the use of his patent — 114 ayes, 6 noes, 200 members not 
voting; and not a single man with pluck enough to stand up 
and breathe a word in bphalf of his constituents, whose pro- 
perty and rights were by the enactment of the bill sure to 
be injured. The inventors, workers, and marmfacturers of 
this country are strong enough to have not only one but 
many representatives of their interests in Congress; at present 
they have none — none but dumbheads. With a little unity 
of effort to see that no man is hereafter elected who will not 
pledge himself in advance to the encouragement of home in- 
dustries and home inventions, there will be a different spirit 
exhibited in Congress; and inventive manufacturers like Mr. 
Kemblewill not be obliged publicly to complain of their 
townsmen in Congress for introducing foolish bills. 

Because there are thieves abroad who try to steal property 
is no reason why Congress should pass laws to prevent 
honest people from owning or defending property.] 



FIBE DAMP EXPLOSIONS. 

The Pennsylvania coal regif^^ near Uniontown have 
again been the scene of terrible li^fcL-life from fire damp 
explosion, by which nineteen men weI^WlS^)n February 20th. 
Despite the fact that the "fire-boss" had 'made his usual 
inspection the night before and pronounced the mine safe, 
events nevertheless showed that such was not the case. 
The accident, on the face, seems to have been the result of 
o^fM^BgiMMgi since it appears that the inspection was 
made abOIi^^ hours before the accident occurred. The 
mine had always been considered as a "safe"' one, which 
no doubt accounts for the laxity in examination. But it 
nevertheless points to the fact that even the safest coal 
mines need constant watching to prevent accidents of this 
sort. Nor does it appear that an}' of the appliances for au- 
tomatically showing the existence of firedamp were in use. 
It would be unfair to single out this particular mine as be- 
ing derelict in that respect, since hundreds of others are simi- 
larly unprovided; but that does not alter the fact that they 
ought all to be provided with apparatus for automatically 
announcing the presence of fire-damp, of the mere existence 
of which some mine owners seem to be in total ignorance. 

Methanometers, as such instruments are called, have been 
devised, depending both on the physical and chemical 
qualities of the dangerous gases which occur in mines, and 
although they have not yet come into extended use, there is 
no reason why they should not. Mine owners may object 
to the score of expense, but the loss incurred by a single 
disaster might many times overbalance the cost of installing 
a system of fire damp detecters. 

■ ^ I « > » 

FIRST STEAM FIBE ENGINE. 
To tJie Editor of the Scientific American: 

On page 102 of the current volume of the Scibntipic 
Ambbican appeared a short article under the above title, in 
which you say," We believe the first steam fire engine was 
tried in New York in 1842." You are nearly correct. 

The alarming frequencj' and extent of fires in the city of 
New York during the winter of 1839-40 caused the atten- 
tion of the citizens generally, and of the insurance companies 
in particular, to be directed to the sul)je?l of providing 
more efficient means for extinguishing fires than then existed. 

At the suggestion of the underwriters, Paul Hodge, a ma- 
chinist in this city, constructed a steam fire engine which was 
publicly tested in front of the City Hall late in a fine after- 
noon in March, 1841. It was a failure, as was demonstrated 
at the fire in the building of Harper Brothers in 1842. 

Meanwhile the Mechanics' Institute of the City of New 
York had moved in the matter. In the spring of 1840 its 
board of directors (of which I was a member) offered its 
gold medal, the highest honor within its gift, as a reward for 
the best method for applying steam to the propulsion of the 
fire engine. The reward was -won by the now venerable 
engineer and inventor Captain John Ericsson, before mid- 
.summer that j'ear. The Committee on Arts and Sciences of 
the Institute, after a careful examination of several plans and 
speciflcalions offered, made an elaborate report in favor of 
the one presented by Ericsson. In that report was the fol- 
lowing paragraph : 

" The points of excellence as thus narrowed down were 
found to belong in a superior degree to an engine weighing 
less than two and a half tons that, with the lowest estimate 
of speed, has a power of 108 men, and will throw 3,000 lb. 
of water per minute to a height of 105 feet though a nozzle 
1}^ inches in diameter. By increasing the speed to the 



greatest limit easily and safely attainable, the quantity of 
water thrown may be much augmented." 

Captain Ericsson had presented a beautiful drawing of his 
engine and several illustrations descriptive of its structure. 
His letter accompanying the drawings and specifications is 
dated July 1, 1840. At that time the late Professor lames 
J. Mapes was conducting the American Repertory of Arts and 
Sdence. I reduced for him to the size of his paper (octavo) 
the drawings of Captain Ericsson, and engraved them. 
These appeared in the Repertory for October, 1840, with full 
descriptions by the inventor. In November, the same year, 
these engravings and the descriptions appeared in the (illus- 
trated) Family Magazine, published by Justus S. Redfield, of 
whic J I was then editor and illustrator. They appear on 
pages 224-226 of the eighth volume of that work. 
Mr. Hodge's steam fire engine, which appeared very much 
like a locomotive as I saw it at work in front of the City 
Hall, was finally bought by a packing-box manufacturer, 
who used it as a stationary engine. 

" The introduction of the steam fire engine into the city of 
New York, "says Mr. Sheldon in his '' Story of the Volunteer 
Fire Department," was delayed several years through the op- 
position of the volunteer firemen, who had the foresight to 
recognize it as their most formidable foe." If three or four 
men can handle a machine," they said, " what is the use of 
having sixty men and numberless assistants to do the same 
work?" 

Benson J. Lossing. 

The Ridge, Feb. 16, 1884. 



BEE CULTTTBE. 

7b the Editor of the Scientific American : 

In the Scientific American for February 3 is an article 
taken from an Australian paper on " Bee Farming in New 
South Wales." As a practical apiarist of some twenty 
years' experience, I have come to the conclusion, after read- 
ing Ihe above mentioned article carefully, that our system 
of bee culture in Canada and the United Stales is consider- 
ably ahead of the Australian system as applied on the " bee 
farm " spoken of, and also of the German system of whieh 
it is said to be a copy. 

In the first place, our styles of movable frame hives are 
evidently superior to theirs. The frame which the German 
holds in his hand in the illustration is a clumsy looking 
affair, and"would be promptly discarded as such by any 
first class Canadian or American bee keeper. It is without 
bearings, and without the half inch bottom-piece projections 
which .so much facilitate the handling of the frame, and 
effectually prevent the crushing of odd bees in taking out 
and putting in. The hive they use is evidently as unwieldy 
and clumsy as the frame that belongs to it. 

And what American bee keeper wouldn't smile at that 
"swarming bag" as "a great improvement"! Just ima- 
gine an apiary of say 100 colonies depending upon the 
" swarming bag," '5r a score of them, during the. swarming 
season ! The whole twenty bags with twenty men behind 
them would do but small business under such circumstan- 
ces; whereas, in our system of queen "clipping" and 
judicious manipulation, two or three expert hands can at- 
tend to that number. 

And, then, instead of having a convenient little hand 
smoker by his side, like us, he smokes his pipe to mollify 
the bees. The tobacco pipe is no necessary part of bee 
culture, and the teaching that it is, is bad moral precept as 
well as bad science. 

This writer says : "When the queen bee hatches out of 
the cell, she makes a flight (the only flight of her life) in 
order to meet a drone or male bee." 

This statement is erroneous, as every scientific apiarist 
knows. A few days after the young queen is hatched (usually 
from three to eight days after) she goes out for a flight, it is 
true; but if she fails during the first flight to meet the drone 
and become impregnated — as frequently happens — slie re- 
peats her flights until that condition is secured. Nor is that 
successful flight the last natural "flight of her life" by any 
means. She leads the first swarm from her hive, and re- 
peats this every year, and sometimes twice a year, as long 
as she lives. 

Quite true it is that the queen's wings may be clipped 
immediately after she becomes impregnated, to prevent her 
from all subsequent flying, but in such cases she is under 
the manipulation of the bee keeper in making his swarms 
artificially. The queen bee, in her natural state, flies first 
to be impregnated, and subsequently flies with eveiy first 
swarm until she dies naturally or is superseded by the 
workers when she becomes unprolific. 

Allen Pringle. 

Selby, Ontario, February 14, 1884. 



lilmbs of Unequal lieiigth. 

A writer in Nature, a member of the Royal College of Sur- 
geons, mentions that, :of seventy well authenticated skeletons 
he examined, the lower limbs were equal in length in only 
seven instances, the right limb being longer in twenty-five 
and the left limb in thirty -eight cases. It is claimed that 
this will have the effect, where persons walk without know- 
ing the direction from their surroundings, to make their step 
longer with one limb than the other, and thus travel in a 
circle, as people so frequently do when they get lost. In 
most of the skeletons above referred to the right arm was 
longer than the left. 
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THE HYATT FILTEES.-MANUFACTUKED BY THE 
NEWARK EILTEBING CO., NEWARK, N. J. 

{Continued from first page.) 
resulting Clearwater was decanted or siphoned off from the 
precipitated impurities. 

Afterward these impurities were disposed of by flushing, 
or in some way washing the reservoirs. This was not, how- 
ever, found entirely satisfactory. The process employed in 
connection with the Hyatt filter consists of a supplement- 
ary apparatus, by means of which the requisite quantity of 
the coagulant is injected into the unfiltered water in its 
passage to the filter. The coagulant is almost instantane- 
ous in its operation ; but the precipitation of the coagulated 
impurities is necessarily slow when used in a reservoir, as 
they descend to the bottom only by the force of gravity. 
With the filter, however, precipitation is of no consequence, 
the filter bed immediately arresting the coagulated impuri- 
ties and transmitting bright, clear water without delay. An 
interesting fact, also, is that less than one-half the propor- 
tion of coagulant is required when used with immediate 
mechanical filtration. 

This apparatus for injecting the coagulant will be seen 
by the side of the filter in the illustration No. 1. l^rora the 
supply pipe, A, the pipe, M, 
connects with one end of the 
cylinder of the injector. 
Within this cylinder is a pis- 
ton, the water from the pipe, 
M, pressing against one side 
of the piston. In the cylinder 
on the other side of the piston 
is the coagulant in solution. 
From this other side the co- 
agulant passes through the 
rubber hose, L, into the pipe, 
A, where, commingling with 
the water during its passage 
into the filter, it performs its 
oflSce of coagulating the im- 
purities in the water, the im- 
purities being arrested during 
the passage of the water 
through the filter. 

It will be observed that the 
pressure from the pipe, A, 
will be equal on each side of 
the piston in the injecting 
cylinder, by virtue of the con- 
necting pipes, M and L, and 
that without some other appli- 
cation of force the injector 
would remain at rest. But as 
a definite proportion of the 
coagulant to the unfiltered 
water should be supplied, this 
is effected by communicating 
the proper motion to the pis- 
ton within the cylinder. This 
is accomplished by means of 
the connecting rod, K, which 
propels the ratchet wheel, J, 
and moves the piston by a 
screw. 

This connecting rod, K, is 
operated either by a water 
meter propelled by the filtered 
water, or by the pump which 
supplies the filter. It is so 
regulated that the rate of sup- 
ply of the coagulant will bear 
a proper ratio to that of the 
supply of water to the filter. 
When perchloride of iron is 
used, the consumption will be 
one part of this material to 
from thirty thousand to sixty 
thousand parts of Mississippi 
River water, according to its 

state of impurity. The injecting cj'linder has a capacity 
of at least twenty-four hours' supply of the coagulant. To 
supply the coagulating solution at the proper rate, the pis- 
ton of the cylinder is propelled by the means indicated at 
the requisite speed. 

The lining of the injecting cylinder is made of a substance 
that is not corroded by the coagulating material. No part 
of the coagulant passes through the filter with the clear 
water. 

It combines with the impurities, and with them is 
arrested by the filter bed and periodically washed away. 
Preparations of iron or of lime are well known to be abso- 
lutely harmless, in a sanitary point of view in any 
event. 

This method of purifying such water as the Mississippi is 
going into extensive and successful use in New Orleans and 
upon Louisiana sugar plantations. 

The Hyatt filters and the processes here described are the 
subject of several patents in the United States, Canada, and 
principal European countries. Either of these described 
filters is adapted to the purification of river, pond, or lake 
water in any quantities, and in all situations and under any 
pressure, the coagulant being used only where the character 
of the water is such that mechanical filtration alone is not 
efEective, 



Tbe SeTFlng IHacblne Industry. 

A contemporary has been looking up the origin of the 
sewing machine, and collating facts relative to the extent 
of its present manufacture. 

Forty -six years ago, on February 31, 1843, says the writer, 
J. J. Greenough took out the first United States patent on a 
sewing machine, according to the patent records as they now 
stand. Lye's machine was patented in 1837, but as the 
patent records of that year were burned, it is not known what 
were its claims. The first sewing machine in the world, in- 
tended rather for embroidering than plain sewing, was patent- 
ed in 1755. Thenextmachinesinorderof time were Thomas 
Saint's, English (1790); Duncan's, English (1804); Rev. J. A. 
Dodge's, American (1818), not patented on account of the 
bitter opposition of the tailors; Thimonnier's, French (1830); 
and after some modifications was patented in the United 
States in 1850. This was the first machine to come into 
practical use. Thimonnier was mobbed by the tailors and 
barely escaped being killed. He died in poverty in 1857. 
Then came Walter Hunt's, American, 1833. He neglected 
to patent his invention. Elias Howe's machine was patented 
in 1846; A. B. Wilson's, 1849; I. M. Singer's, 1851; Grover 
& Baker's, 1851; the Weed, Pinkie & Lyon and Parham, 



ing in the turning out of a machine the aid of wood working, 
foundry work, machinery, forging, tool making, needle mak- 
ing. Besides these are numerous other details, such as ja- 
panning, boxing and box making, testing, teaming, porter- 
age, and common labor. 




Fig. 2.-THE HYATT FILTERS. 

1854; the Florence, 1855. From 1857 to the present day but 
few new machines have been patented, the principal ones 
being the Willcox & Gibbs, the Empire, the ^tna, the 
Domestic, and the Victor. In all, since 1846, over two 
thousand patents have been issued on sewing machines and 
their different parts and on sewing machine attachments. 
The machines are best classed by the kind of stitch produced. 
Four-fifths of all the machines now made use the lock-stitch. 
In the United States to-day, according to the last census, 
there are 106 sewing machine establishments, with an invest- 
ed capital of $12,501,830, employing 9,283 persons, to whom 
are annually paid in wages $4,636,099. The value of ma- 
terials used is figured at $4,889,106, and the value of the 
products at $18,868,188. Sixteen States monopolize these 
manufactures. Over half of the invested capital, and fully 
one-half of the value of the products, are centered in the 
States of New Jersey and Connecticut. Not more than three 
or four concerns in the country extend their operations over 
the whole range of work on a sewing machine, including 
case making and needle making. In some cases, however, 
the management covers the wide range from the ownership 
of forests and getting out raw material to extensive trans- 
portation facilities and ramifications of agencies for market- 
ing the product throughout the world. The operations in 
sewing machine manufacture are many and varied, entail- 



"Taking; Aim''— Two Kyes or One? 
Quite a lively discussion is said to be taking place in Eng- 
land as to whether a marksman generally takes aim with 
both eyes or one in rifle shooting. Those who consider that 
one eye alone is used endeavor to prove their case thus : 
Hold, they say, a ruler before the right eye in such a posi- 
tion that when the left eye is closed it covers the object ; 
now shut the right eye, and see in which direction the ruler 
points ; it will be found to be many inches, or feet, or yards 
away to the right, according to the distance of the object. 
It is therefore obvious, so the argument runs, that a man 
fixes the object, bird, or target, as (he case may be, with 
his right eye, and neglects the image formed on his left 
retina altogether. The difference of opinion upon the sub- 
ject depends, according to the Lancet, on the different prac- 
tice of aiming adopted bj different sportsmen. If a man 
shoots slowly, accommodates his eye to the sight or sights 

on the barrel of his gun, and 
then relaxes his accommoda- 
tion for the distant object, 
and still more if he alternately 
exerts and relaxes his accom- 
modation, for which there is 
ample time in target or any 
other deliberate shooting, 
then undoubtedly he uses one 
eye, and, of course, usually 
the right eye, alone. But the 
act of accommodation is a 
slow process, it requires near- 
ly, if not quite, a second, and 
in ordinary bird-fowling the 
sportsman has no time for 
this. The more practiced he 
is the less he attends to his 
barrel and his sights. He 
first fixes the object with both 
eyes, and then points the bar- 
rel at the precise elevation and 
in the direction which long 
experience has taught him 
will be effective when the gun 
is discharged. He adapts his 
eyes for the distant object, 
and the rest is mechanical. 
Corroborative evidence that 
this view is correct is afford- 
ed by the fact that the bowler 
at cricket never closes one 
eye or troubles himself about 
any line. He simply fixes the 
wicket or the precise spot in 
front of the wicket on which 
he desires to pitch the ball, 
and leaves the rest to the co- 
ordinating nervous centers. 
The billiard player, again, in 
the vast majority of cases 
uses both eyes, and fixes al- 
ternately the near and the 
distant ball with both eyes. 
Therefore, if a man uses his 
sights and attends to his bar- 
rel as well as to the object, 
he employs one eye only, ne- 
glecting the impressions de- 
rived from the other. If, 
however, as is customary with 
expel ienced sportsmen, he 
takes no thought of his gun 
and fixes the distant object, 
then, undoubtedly, unless he 
has some defect of vision, he uses both his eyes, the visual 
lines of which at thirty yards are almost parallel , to each 
other. 

^ I « I ^1 -— 

Butterlne vs. Butter. 

There is a good deal of butterine made and sold in Europe, 
and there, as here, people seem to have little apprehension 
how extensively it is used. The Farmer's Gazette, of Dub- 
lin, publishes a statement showing how difficult it is for or- 
dinary judges to tell butter from butterine. Some fine Nor- 
mandy butter, costing 48 cents a pound, and a sample of 
butterine, bought of a local retailer for 33 cents a pound, 
were submitted to a jury of nineteen farmers, who tasted 
and examined both samples. Ten out of these nineteen 
judges declared the butterine to be the butter. The makers 
of butterine in this country use all the way from 60 to 85 
parts of neutral lard to 40 and 15 parts of good butter, re- 
spectively, in making butterine. These are thoroughly 
mixed, salted, and colored a golden yellow, and the tubs 
are branded with fancy names as from country cream- 
eries. 

It is said an infallible test is to melt the butterine and then 
suddenly chill it by surrounding it with cracked ice, when 
the lard goes to the bottom and the butter to the top, the 
line of separation being plainly visible. 
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IMPEOVED EEVOLVING HABBOW. 

In bearings in the side bars, A, of the frame of the har- 
row revolve the journals, B, of four octagonal rollers, the 
two rear ones of which are provided with teeth passing 
through tliem and projecting upon the opposite sides. The 
teeth are arranged in spiral form, and may be varied by in- 
serting Ihe lirst tooth in the center of one roller and running 
the spirals in the same direction toward each end, forming 
a right and left spiral. In the other roller the spiral may be 
run in the same direction from one end to the other, the 
teeth of one roller being so arranged that they will pass 
between the teeth of the olher. With this construction the 
teeth of one roller will clear the teeth of the other of grass. 




McCLELLABD'S BEV0LVIN6 HABROW. 

weeds, etc., the rollers being revolved by the contact of the 
teelh with the ground. 

The remaining rollers, D, are furnished with knives, 
arranged in rows, the shanks of which pass through 
the rollers aad project far enough to strike against the cross 
bars, F, which are so placed as to hold the knives at the 
desired inclination. The lower parts of the knives are made 
with edges upon their front and rear sides, so that lliey can 
be kept sharp by drawiug the harrow first in one direction 
and then in the other. 

The rolling and rigid knives are designed for use in cut- 
ting in pieces sods, clods, and lumps. When the soil is free 
from lumps, the knife rollers can be replaced by toothed 
rollers. A platform for the driver to stand or sit upon is 
supported by standards above the rollers. This platform 
can be used as a receptacle for loose stones, stumps, etc. 
The rollers are journaled in the side bars in such positions 
that their lower sides are flush with the lower sides of the 
bars, so that when the harrow is at work they will roll upon 
the surface of the soil, keeping it smooth and 
level. 

This invention has been patented by Mr. 
Thomas McClelland, of Waynesboro, Pa. 



Action of Copper npou the Human Economy, 

MM. A. Hules and De Pietra-Sauta.— The authors give 
an account of Durfort, a village of Tarn, where the work- 
men pass twelve hours daily in the midst of an atmosphere 
of copper oxide. Their skins, hair, and beards are colored 
with copper. The same metal can be delected in their 
secretions and excretions, and, after death, in their bones. 
These people suffer from no special trade disease, and on 
the other hand they enjoy no special immunity from in- 
fectious diseases, and in particular from cholera or typhoid 
fever. 

__ < C I I » 

IMPBOVED SAFETY SWITCH GTJABD. 

In the invention herewith illustrated the house which is 
erected over the switch lever is only large enough to permit 
the switchman to enter, and when inside, to move the switch 
lever. The egress of the switchman from the house, as long 
as the switch is open and disconnected from the main line, 
is prevented by a turnstile carried by a vertical shaft in the 
central portion of the house. Near the bottom of this shaft 
and revolving with it is a horizontal wheel, e. Fig. 3, con- 
taining holes corresponding in position with the doors of the 
turnstile above. (Fig. 3 is a plan view of the device. Fig. 
3 is a vertical transverse section through the turnstile, and 
the large view shows the switch and house, part of which is 
broken away to show the interior.) 

Connected with the switch is a slide bar, b, that is worked 
by the switch lever, and that is provided with two arms or 
bolts, d d, one of which enters one of the holes in the wheel, 
e, when the switch is opened, and cannot be withdrawn until 
the switch is closed and reconnected with the main line. So 
long as the arm on the slide bar remains in the hole in the 
wheel, c, the vertical shaft and the turnstile are immov- 
able. 

But when the slide bar is withdrawn, which can only be 
done by closing the switch — that is, reconnecting it with 
the main line — then the wheel, shaft, and turnstile are at 
liberty to revolve, thereby permitting ingress and egress. 
The slide bar, 6, is worked by the switch lever, e; the con- 
struction of these parts will be readily understood from the 
engraving. When the switch is in connection with the main 
line, as in Fig. 3, the bar, J, is in the position shown in Fig. 
3, both bolts, d, are away from the wheel, c, and the turn- 
stile is free to revolve. Upon the switch being shifted one 
of these bolts enters one of the holes in the wheel and the turn- 
stile is locked. Applied to each wing of the turnstile is a 
spring catch which automatically engages with a keeper in 
the house to hold the turnstile in such a position as to insure 
one of the holes in the wheel remaining opposite the bolt on 
the slide bar. 

This device, by effectually bai-ring the egress of the 
switchman until he has connected the switch with the main 
line, prevents accidents to trains by reason of the switches 
on the line being improperly left open. 

Further information regarding this invention may be ob- 
tained from Mr. Frederick Broughton, member of a commis- 
sion for inquiring into claims arising out of the building of 



lUPBOVED FOOT POWEB HAMUEB. 

The hammer handle is pivoted at B to the head of a ver- 
tical shaft, C, that is fitted in a socket in the top of the stand, 
so as to rise and fall, and to turn freely. The lower end of 
the shaft has a step in the lever, F, which is pivoted to the 
hind leg of the stand, and extends forward and alongside of 
the anvil block, where its free end is to be used by the ope- 
rator for raising and lowering the hammer, as the work may 
demand. A bar, I, having a series of holes is attached to 
the stand and arranged in a slot through the lever, F, for 
fastening the lever at any point by a pin, in order to set the 
hammer at the required height. An arm, M, is attached to 
the lower end of the shaft, C, over the lever, and is connected 




Exporting American liOcomotlTes. 

The OoUiery Guardian, of London, in notic- 
ing that the Baldwin Locomotive Works, of 
Philadelphia, in 1883, made 557 locomotives, of 
which 150 were exported, doubts the possibility 
of much increasing American trade in this di- 
rection. Our contemporary alludes to some of 
the advantages of our locomotives, from their 
flexibility, for use in new countries, where the 
roadbed is less solid and massive than it usually 
is in Europe; but it claims that the very bigness 
of our country is against us in the competition 
with English locomotive builders, because there 
the coal, iron, and labor are concentrated in small 
limits, and shipping facilities extend to the very 
doors of the factories. The implication is that 
here the materials for such work have to be 
hauled great distances. But the fact is that in 
many cases there is in this country no greater 
transportation of material from the coal and iron 
mines to the placing onboard ship of the finished 
product than there is in England itself. 



Cementing Brass on Glass. 

Puscher recommends a resin soap for this pur- 
pose, made by boiling 1 part of caustic soda, 3 
parts of colophonium (resin) in 5 parts of water, 
and kneading into it half the quantity of plaster 
of Paris. This cement is useful for fastening the brass 
top on glass lamps, as it is very strong, is not acted upon 
by petroleum, bears heat very well, and hardens in one-half 
or three-quarters of an hour. 

By substituting zinc white, white lead, or air -slaked lime 
for plaster of Paris, it hardens more slowly. Water only 
attacks the surface of this cement. 

Wiederhold recommends, for the same purpose, a fusible 
metal, composed of 4 parts lead, 3 parts tin, and 2]4 parts 
bismuth, which melts at 313° Fahr. The melted metal is 
poured into the capsule, the glass pressed into it, and 
then allowed to cool slowly in a warm place. — Pdyt. Notit- 
blait. 




IMPROVED SAFETY SWITCH GUARD. 

the Inter-colonial Railway, whose address is P. O. Box 88, 
Hamilton, Ontario, Canada. 



Five Ne«r Comets. 

Dr. Gould, Director of the Observatory at Cordova, Ar- 
gentine Republic, telegraphs to the Minister of Instruction 
at Buenos Ayres, December 15, that he observed five 
comets, all small cues. The Buenos Ayres Standard sup- 
poses that this may explain the unprecedented heat felt in 
the River Plate, 101° Fahr. in the shade at Buenos Ayres, 
where the glass rarely marks over 93* in midsummer (Decem- 
ber-January). 
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PAIMEB'S FOOT POWEB HAMMER. 

by a rod, N, t;o a lever, O, pivoted to the lever, F, near the 
anvil block within easy reach of the operator. By moving 
the lever, O, which is held in any position by a pin passing 
through holes in a plate on the lever, F, the shaft is turned 
and the hammer swung along the face of the anvil. 

The hammer handle is connected to a foot lever, Q, by 
which it is worked, by a cord, S, which passes through a 
slot in the handle and connects by a ring with a rod, on 
which a coiled spring, W, is fitted, to be contracted when 
the hammer is forced down, for raising the hammer again. 
The spring bears against the head of the shaft, C, and the 
rod connects with the free end of the spring by an adjusting 
nut, which serves to regulate the tension of the spring. The 
shaft, C, has a vertical, curved extension which supports a 
coiled buffer spring that arrests the hammer at the end of 
the up stroke without shock or jar. The hammer handle is 
adjustable forward and backward with relation to the anvil, 
by placing the pivot of the handle in slots; a thumb screw 
clamps the pivot in any desired position in the slots. This 
invention has been patented by Mr. John L. 
Painter, of Bellevue, Ohio. 

■ — ^ ■ — < < ■ > ^ — ■ . 

Drilling and Turning Glass. 
Glass may be readily drilled by using a steel 
drill hardened, but not drawn at all, wet with 
spirits of turpentine. Run the drill fast and feed 
light. Grind the drill with a long point and 
plenty of clearance, and no difficulty will be ex- 
perienced. The operation will be more speedy 
if the turpentine be saturated with camphor gum. 
With a hard tool thus lubricated glass can be 
drilled with small holes, say up to three-six- 
teenths, about as rapidly as cast steel. A breast 
or row drill may be used, care being taken to 
hold the stock steady, so as not to break the 
drill. 

To file glass, take a 13 inch mill file, single 
cut, and wet it with the above solution — turpen- 
tine saturated with camphor — and the work can 
be shaped as easily and almost as fast as if the 
material were brass. 

To turn in a lathe, put a file in the tool stock 
and wet with turpentine and camphor as before. 
To square up glass tubes, put them on a hard 
wood mandrel, made by driving iron rod with 
centers through a block of cherry, chestnut, or 
soft maple, and use the flat of a single cut file 
in the tool post, wet as before. Run slow. 
Large holes may be rapidly cut by a tube-shaped 
steel tool cut like a file on the angular surface, 
or with fine teeth, after the manner of a rose bit; 
great care being necessary, of course, to back 
up the glass fairly with lead plates or otherwise, to pre- 
vent breakage from unequal pressure. This tool does 
not require an extremely fast motion. Lubricated as before, 
neat jobs of boring and flttinjf glass may be made by these 
simple means. The whole secret is in good high steel 
worked low, tempered high, and wet with turpentine stand- 
ing on camphor. 



Eighty-three per cent of the population of the United 
States is composed of white natives and the immigrants 
from Germany and Great Britain, leaving four per cent 
from other countries and thirteen per cent for those of 
African descent. 
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ASPECTS OF THE PLANETS FOB UABCH. 

URANUS 
is mCirning star until the 16th, when his name is registered 
on the roll of evening stars. He wins the place of honor 
for the month, on account of his opposition with the sun, 
the greatest event in his course. This epoch occurs on the 
16th at 2 o'clock in the morning. He then comes into line 
with the earth and the sun, the earth being in the middle, 
is at his nearest approach to the earth, and, like the other 
planets under the same conditions, is opposite the sun, and 
in his most interesting aspectf or observation. The five outer 
planets after this event are evening stars. They are all 
traveling from opposition to conjunction, having reached 
the goal in the following order: Neptune, Saturn, Jupiter, 
Mars, and Uranus. We shall have no more oppositions to 
chronicle until December, when Neptune again takes the 
lead. 

Uranus, near opposition, is visible to the naked eye, ap- 
pearing as a star of the sixth magnitude, the smallest that 
the eye can perceive. The position of the planet must be 
carefully studied before any efiEort is made to find him. 
Uranus is in the constellation Virgo, between Beta and Eta, 
two third-magnitude stars of the constellation. In the first 
part of the month, he is in a good position for observation 
about 9 o'clock, being then half way between the horizon 
and the zenith, and must be looked tor southeast of the 
Sickle in Leo, and northwest of Spica, the leading brilliant 
in Virgo. He is an interesting object in a telescope, where 
the tiny point visible to the unaided eye is transformed into 
a small sphere, of a delicate greenish hue, resembling that 
of sea foam. 

Uranus has been a known member of the system only 
since 1781, a little more than a century, though no one 
knows how many million years he has been describing his 
vast circuit round the sun. He was discovered by accident, 
Herschel, the discoverer, thinking he had picked up a comet 
instead of a world. Astronomers went diligently to work 
trying to compute the orbit of the supposed comet, but all 
in vain; the figures were of no avail. Finally, the theory 
was started that the astronomical prize picked up in the sky 
was another planet, revolving outside of the six planets that 
had been known fi'om time immemorial. Computations 
now worked like a charm, and soon the new comer was 
mathematically imprisoned in an orbit whose deviations 
were to be the means of showing the presence of still an- 
other planet, traveling, as far as can be seen, on the sys- 
teiu's rem'otest bounds. 

There was great rejoicing in the scientific world over the 
advent of Uranus. Strangely enough, it was found that 
observers had detected his presence and marked bis position 
on star catalogues no less than nineteen times, supposing 
him to be a fixed star and without a suspicion that he was a' 
planet! Flamsteed had seen him five times, noting him on 
his catalogue as a star of the sixth magnitude, the first ob- 
servation being in 1690, nearly a century before the dis- 
covery by Herschel. Lemonnier came nearer, for he had 
observed the planet twelve times, making several observa- 
tions within the space of a few weeks. If he had taken the 
trouble to reduce and compare his observations, he might 
ha.ve won the prize twelve years previous to Herschel. But 
he had no system in his arrangements, and his papers are 
said to havebeen a very picture of chaos — an intricate ob- 
servation of this very star being recorded on a paper bag 
that had contained perfumed hair powder! 

The discovery of Uranus made Herschel famous. For 
six years, he looked in vain for Uranian moons. His 
largest telescopes, wonderful eyesight, and long practice 
failed to detect a single moon. Astronomy presents no 
more poetic picture than that of this great scholar and his 
sister and untiring helpmate. Miss Caroline Herschel, as 
through the silent hours of starlit nights they studied the 
mysteries of the heavens. For thousands of nights they sat 
side by side, watched, calculated, and recorded, the one 
sweeping the heavens with the telescope, the other noting 
the results. This they did for nearly forty years, growing 
old and illustrious together, forgetting to sleep, almost to 
eat, in their enthusiasm for their favorite science. 

In 1787, Herschel's quest was rewarded. He discovered 
two moons, and afterward four more, as he supposed, but 
they proved to be myths. Mr. Lassell has since discovered 
two, and the Uranian planet rejoices in four satellites that 
travel backward or iu an opposite direction from the moons 
of the other planets except Neptune. 

Observers should try to find Uranus at opposition, for he 
is the most distant planet visible to the naked eye. He is a 
beautiful object in the telescope, and makes observers wish 
that he were nearer in order to be more intimately ac- 
quainted with him. It is easy to keep track of his oppo- 
sitions, for they occur about four and a half days later each 
year. Thus the opposition this year takes place on the 16th 
of March, next year it will be the 31st of March, and so on. 

The right ascension of Uranus on the 1st is 11 h. 49 m. ; 
his declination is 2° 2' north; and his diameter is 3 "8". 

Uranus rises on the 1st at,7 o'clock in the evening; on 
the 31st, he sets at a quarter after 5 o'clock in the morn- 
ing. 

TENUS 

is evening star, and is during the month a radiant represent- 
ative of the solar fraternity. Everything favors her condi- 
tions for observation. She is moving rapidly northward, 
approacliing the earth, approaching her eastern elongation, 
remaining longer every night above the horizon after the 
sun has set, speeding away from the great luminary aloug 



the invisible wire on which she seems to be strung like a 
golden bead. 

On the 27th, at 9 o'clock iu the evening, moving eastward, 
she encounters Neptune bound westward. The fairest of 
the stars and the most distant planet that circles around the 
sun have a conjunction, though not a near one, for Neptune 
passes 3° 34' south. Venus seen through the telescope now 
presents the phase of the gibbous moon when passing from 
the full to the last quarter. 

There are three points to be noted in regard to Venus 
during the month — her rapid progress northward, her pro- 
gress eastward, and her long stay above the horizon after 
sunset. These are easily discernible to the unscientific ob- 
server, and are due to her apparent progress in her orbit, as 
she travels from superior conjunction to eastern elongation. 
We can find no new words to describe the bewitching grace 
of the lovely evening star, as she sits enthroned almost com- 
panionless amid the sunset glow or beams more brightly 
later in the evening from the darker background of the sky 
amid the myriad starry hosts. 

The right ascension of Venus on the 1st is 1 h. 12 m. ; 
her declination is 7° 43' north; and her diameter is H'G". 

Venus sets on the 1st at 9 o'clock in the evening; on the 
31st, she sets about 10 o'clock. 

JUPITEB 

is evening star. He is now nearly half way to the zenith 
when it is dark enough for him to become visible. As he 
majestically treads his starry path, he rouses feelings of ad- 
miration and awe something like those evoked by the great 
sun himself. To be sure, he is not a sun, but he is nearer 
like one than any other planet, while the stars around him 
are such far away suns that the feeling of relationship is 
entirely lost. The giant planet seems hardly to have 
dwindled a second since opposition, though figures say that 
he has diminished in diameter 2'6", a quantity hard to esti- 
mate by unpracticed observers. The winter starlit nights 
are wondrously beautiful with Venus, Jupiter, Saturn, and 
Mars to grace the show. 

The right ascension of Jupiter on the 1st is 7 h. 48 m. ; his 
declination is 21° 44' north; and his diameter is41'6". 

Jupiter sets on the 1st at half past 4 o'clock in the morn- 
ing; on the 31st, he sets at half past 2 o'clock. 

SATtJBN 

is evening star, ranking third in the order of briglitness, 
being outshone by Venus and Jupiter. He holds tlie even 
tenor of his way, with seemingly small advance in his orbit, 
making his transit at sunset, and shining in the west on the 
first of the month till about midnight. 

The right ascension of Saturn on the 1st is 4 h. 8 m. ; 
his declination is 19° 17' north; and his diameter is 17 '2". 

Saturn sets on the 1st at half past 12 o'clock in the morn- 
ing; on the 31st, he sets a few minutes before 11 o'clock in 
the evening. 

MARS 

is evening star. He is stationary in the middle of the month, 
and Jupiter presents the same aspect later in the month. 
Mars is still a bright object among the stars, but observers 
will note that his luster dims much more quickly than that 
of Jupiter and Saturn. Mars is of little account except for 
a month before and a month after opposition. As this epoch 
comes round but once in two years and fifty days, the fa- 
vorable times for observing his ruddy face are few and far 
between. 

The right ascension of Mars on the 1st is 8 h 25 m.; his 
declination is 23" 18' north; and his diameter is 13 '2". 

Mars sets on the 1st about a quarter after 5 o'clock in 
the morning; on the 31st, he sets about a quarter after 3 
o'clock. 

NEPTUNE 

is evening star. He has the honor of taking part in the con- 
junction with Venus on the 27th, as already described. 

The right ascension of Neptune on the 1st is 3 h. 36 m. ; 
his declination is 15° 43' north; and his diameter is 8 •6'. 

Neptune sets on the 1st about half past 11 o'clock in the 
evening; on the 31st, he sets at half past 9 o'clock. 



is morning star after the 16th, the sole planet enjoying this 
distinction. He retains the honor till the 30th, becoming 
then evening star, so that the month ends with every one of 
our brother planets congregated on the eastern "side of the 
sun! On the 30th, at 3 o'clock in the afternoon, Mercury is 
in superior conjunction with the sun, which means that he 
apparently passes from his western to his eastern side in his 
fleet footed course. He is of no account during the month, 
for he is too near the sun to be seen. 

The right ascension of Mercury on the 1st is 21 h. 36 m. ; 
his declination is 16° 10' south; and his diameter is 5 ■6'. 

Mercury rises on the 1st about 6 o'clock iu the morn- 
ing; on the 31st, he sets about half past 6 o'clock in the 
evening. 

THE MOON. 

The March moon fulls on the 11th, at 40 minutes after 
2 o'clock in the evening, standard time. On the 2d, two 
days before her first quarter, she makes a close conjunction 
with Neptune, being 27' south. On the 3d, she is near 
Saturn, on the 7th near Jupiter, on the 8th near Mars, on 
the 12th near Uranus, and on the 26th, the day before her 
change, near Mercury. The new moon- of the 27th com- 
mences the same routine, paying her respects to Neptune on 
the 29th, to Venus on the 30th, and to Saturn on the 31st. 
She makes no close conjunction with any visible planet. 



Opposition to Patent NalUficatlon. 

Perhaps the principal reason why there has not, thus far, 
been more general and forcible protest against the bills now 
before Congress nullifying our patent laws, is to be found 
in the fact that such proposed legislation hasbeen frequently 
attempted before, and without success. Patentees and in- 
ventors should not, however, rest in any feeling of security 
on this account. The attack on our patent system was 
never before more bitter, and never apparently so well sus- 
tained, as it has been during this session of Congress. The 
most earnest appeals should be made, therefore, to both 
Senators and Representatives, though they can be supported 
by no stronger arguments than heretofore advanced, in order 
that no one of these most pernicious bills shall be allowed to 
slip through both houses, and become law, on any plea of 
inadvertence, or of failure to understand the full scope of 
the injury it is proposed to inflict upon the industry of the 
country. 

Among other opponents of the proposed patent nullifica- 
tion by the last Congress, a committee of the Franklin In- 
stitute, Philadelphia, did good service in Washington. The 
bills then were of much the same character as those now 
urged, and of one of them the committee used the follow- 
ing language: " This bill legalizes theft, and is clearly un- 
constitutional. It is a short sighted and iniquitous piece 
of legislation, and should properly be entitled ' An act to 
discourage American invention,' since, if it become law, it 
would nullify the grant of all patents." The urgency for 
these bills was then attributed to a few grangers, whom the 
politicians wanted to please, and to the powerful moneyed 
influence of the Eastern and Western railroad associations, 
organized osten.sibly for fostering invention, but in reality 
to "freeze out " all inventors who had any patents of value 
in the railroad business. 

Mr. Reed, of Maine, a member of the present as he was 
also of the last House, forcibly put the objections to laws 
nullifying patents in the 37th Congress as follows: "The 
Constitution has a right motive in protecting patentees, be- 
cause the public gets value received, and unless you pay in- 
ventora men will not invent. If you rob them of the pro- 
ceeds of their invention after they have invented, you stop 
the business. And every man knows that, notwithstanding 
thousands of dollars are taken away from innocent men by 
fraudulent practices such as are complained of, there are 
millions of dollars conferred upon the public by this very 
inventive faculty. . . . What would this country be 
without the inventive faculty? Without the patent laws 
to-day it would be poor instead of rich. We owe the cheap- 
ness of everything that enters into the production of our 
daily bread, of everything that we wear, of everything that 
we use, to the inventive power. Do not strike it down; it 
is not wise to do so." 

Apropos, however, of the foolish prejudices which some- 
times influence law makers on important matters, a valued 
Philadelphia correspondent calls our attention to the oc- 
casion when Oliver Evans first ran a high pressure, self-pro- 
pelling steam engine. It was only run from the shops in 
that city to the Schuylkill, but in its progress accidentally 
knocked down an old lamppost, whereupon a law was 
promptly enacted forbidding "anymore such nonsense,'' 
the only law existing there to-day prohibiting self-propel- 
ling engines, although the engine thus sought to be anni- 
hilated was the precursor of the thousands of locomotives 
that now reach every corner of that State and of the 
United States. 



Ruinous I<egIsIation. 

There seems to be some very strong influence at work, not 
only to deprive patentees and inventors of their rights, but 
to cripple and retard our national prosperity, which so largely 
depends upon new inventions and improvements. Our 
country would never have attained its present gigantic pro- 
portions and great prosperity had it not had the benefit de- 
rived from the great inventions of the last half century. 
Had the intelligence of our early statesmen been on a par 
with our present House of Representatives, it is more than 
likely that the 114 members who voted for bills 3,925 and 
3,984 would now be ornamenting their own firesides, and the 
other 6 would have had to make their way to the capitol of 
the nation in a stage coach. 

Even with our present laws the inventor has very little 
encouragement, as he proverbially lacks capital to protect 
his inventions, and with that little withdrawn he most as- 
suredly is not going to work his brain for the benefit of capi- 
talists, and like Charles Edouard Jacot, of Switzerland, re- 
ferred to in the artisle of Feb. 8, will have to emigrate to 
a country where Government is wise enough to protect 
inventors and encourage improvements. It is to be hoped 
that the intelligence of our senators is of a higher order, 
and that they will not dishonor their record by passing bills 
so damaging to their constituents and the interests of their 
country. W. L. B. 

^ I « > » 

Poisoning by Clilorate oTPotasII. 

At a recent meeting of the Medical Society of the State 
of New York, in this city. Dr. Geo. B. Fowler read a paper 
on Prisoning by Potassium Chlorate. He gave the history 
of a case in which the use of 4 to 6 drachms of the article 
had produced serious poisoning. Several prominent physi- 
cians also certified to the dangerous effects of the drug. 
Chlorate of potash is often used as a gargle for sore throat ; 
but Dr. Sherwell, of Brooklyn, had observed that the medi 
' cine produced another form of acre throat. 



1 1884 SCIENTIFIC AMERICAN, INC 



March i, 1884.] 



^mnixixt %mmtm. 



133 



Wbere to find tbe Best Information on Electricity. 

To the Editor of the Scientific American : 

I see numerous correspondents ask wbat books will give 
them the best information on electrical science. Allow me 
to say that I have obtained more, practical information out of 
the Scientific Amekican and Supplement than out of 
any set of books within my means to purchase. 1 have au 
almost unbroken file of Ihe Scientific American since 1876, 
and such numbers of the Supplement as contain articles of 
interest to me, and for the past Iwo weeks have spent all my 
spare time rereading them, and was> surprised at the amount 
of valuable information they contained. 

J. S. Badgeb. 

Lake Geneva, Wis., Telephone Exchange, Feb. 13, 1884. 



A I'ocltet Apparatus for Air Analysis. 

Since the unwholesomeness of the air in a room or hall is 
nearly proportional to the percentage of carbonic acid 
(carbon dioxide) in the air. Dr. Wolfert, of Kaiserlautern, 
has devised a very simple apparatus for estimating this 
suspicious constituent approximately, to be used in school 
rooms, sleeping rooms, and public halls. 

A small glass cylinder is filled to a certain mark with 
perfectly clear lime water, a very cheap article to be had at 
any drug store, or easily made at home. He then takes a 
small India rubber ball, or bulb, with a glass tube attached. 
On squeezing the ball until all the air is expelled it will, of 
course, fill itself with the air of the room. The tube is then 
allowed to dip into the lime water, and the air made to 
bubble through it by slowly, but steadily, squeezing the 
ball. When all the air Is expelled, remove the tube from 
the lime water and allow the ball to fill again, taking care 
that no lime water is sucked into the tube or bulb. This is 
repeated until a precipitate of carbonate of lime is formed 
which obscures the numbers on the bottom of the cylinder. 
The number of times it must be repealed to efiEect this end 
increases with the purity of the air. Accompanying tables 
give the percentage corresponding thereto. 

If the lime water is rendered so turbid as to be opaque 
by less than ten repetitions, the air is Very bad, and 
cannot be breathed with impunity. If it requires from ten 
to twenty repetitious, a person may remain there for a short 
time. When more than twenty repetitions are necessary, 
the air is good enough for ordinary purposes. In sick 
rooms it should require at least thirty, and in contagious 
diseases, forty to fifty. The purer the air, of course, the 
longer tim ' the tests will take. 

The apparatus is described in full in the Gentralblatt fur 
allgemeine Oesundheitsflege, and is sold by Alt A Jaeger in 
Ilmenau at $1.35 to |4. 

— — — ■' < * i » t tf 

Vhe Philadelphia Internatloual Electrical Bxhibltlon 

of 1884. 
This exhibition, to be held Under the auspices of tbe 
Franklin Institute, will open September 3, and close October 
11. Under a joint resolution of Congress, articles from 
abroad, imported solely for exhibition, may be entered tree 
of duty. Exhibitors must pay an entrance fee of $5, and 
from ten to twenty cents per square foot for space. Ex- 
hibits will be classified as follows: Production of Electricity; 
Electric Conductors; Measurements; Applications of Elec- 
tricity — 1. CuiTCnts of low power — 3. Currents of high 
power; Terrestrial Physics; Educational and Biographical. 
The exhibition building is the corner of Thirty-second Street 
. and Lancaster Avenue, and will be opened for the reception 
of goods from August 11 to August 30. 

< C » I » 

On some Points In the Hygiene of the Ear. 

Ordinarily the ear is not affected by exposure to the air. 
All tuberculous subjects, those of a strumous habit, and a 
considerable number who rank as peculiarly sensitive to 
atmospheric influences, are exceptions to tbe general rule. 
Damp air is much more apt to act perniciously than dry air. 
Sea-bathing is often injurious from the direct application of 
the cold water to the meatus giving rise to otitis media, 
or from the violent concussion of a wave upon the meatus, 
or the entrance of water into the Eustachian tubes. Fill 
the meatus with cotton and tell the patien-t not to inhale 
water or allow it to get into the mouth. 

The efiEect of loud and discordant noises in the ear is often 
very pernicious. If the patient is removed from the noise 
before profound deafness results, he may spontaneously 
recover a good degree of hearing, or become wholly con- 
valescent. Riding in railway cars with the windows open, 
ship-calking, and confinement in the never-ending clicking 
noise of the telegraph instrument may act perniciously on 
the ear. Musical sounds do not seem to do harm to tbe 
ears. Monotonous and discordant sounds seem alone to 
operate injuriously on the ears. 

Cannon firing, or the discharge of flrciirms, or the concus- 
sion of any explosive sounds, especially when occurring 
unexpectedly, is likely to do great harm to the hearing. It 
may rupture the drum head, or at once render the acoustic 
nerve unfit for functional activity. Hold the mouth open 
while the gun is being fired, so that the concussion may act 
simultaneously upon lx)th surfaces of the drum membrane. 
The effect of compressed air, as experienced in the ears of 
divers, caisson-builders, etc., is often very pernicious. The 
principal mode of obviating such pernicious consequences 
is to cause a frequent interchange of air between the 



throat and the tympanum. This is accomplished by 
catheterization, either with the Eustachian catheter or 
Pomeroy's faucial catheter, or by Politzer's or Valsalva's 
operation. Sometimes simply swallowing, either with or 
without the stoppage of the nostrils, will be suflicient, in 
going from one compartment of a caisson to another having 
a different air pressure. 

The ears require to be " changed," as the expression is, 
that is, induce an interchange of air between the throat and 
tympanum, so as to equalize the pressure. On the score of 
violence inflicted on the ear, the common practice of boxing 
the ears of children is liable to result in serious damage; 
pulling and pinching the auricles is much to be reprehend- 
ed. With reference to the prevention of impaction of ce- 
rumen in the meatus, disease of the ears for the most part 
may be predicated when this tendency exists, and no efforts 
at cleanliness can prevent it. Sunstroke occasionally affects 
the hearing unfavorably — The Medical Record. 



Obscuring Glass. 

There are many ways of accomplishing this, some of the 
plans making the glass permanently frosted, others only 
temporarily so. For permanence, take a flat piece of marble, 
dip it into glass-cutters' sharp sand, moistened with water; 
rub over the glass, dipping frequently in sand and water. 
If the frosting is required very fine, finish off with emery 
and water. As a temporary frosting for windows, mix to- 
gether a strong, hot solution of Epsom salts and a clear 
solution of gum arable; apply warm. Or use a strong solu- 
tion of sulphate of soda, warm; and when cool, wash with 
gum water. Or dab the glass with a lump of glazier's 
putty, carefully and uniformly, vntil the surface is equally 
covered. This is an excellent imitation of ground glass, 
and is not disturbed by rain or damp. 



Impulses of Fools. 

That by far the greater number of calamitous occurrences 
are attributable to impulses of fools appears from the in- 
vestigations set on foot to locate the blame for the January 
chapter of horrors. 

In nearly every instance the cry was raised, at first blush, 
that the owners of the vehicle of death were answerable for 
the mishap, and they were berated soundly for supposed 
criminal negligence, indifference to loss of life, or avaricious 
disregard of laws providing for the safety of passenger or 
employe. Subsequent inquiry, howevei', rarely failed to 
elicit the fact that but for the unaccountable behavior of a 
subordinate, against whose fatal conceits it were impossible 
to guard, the deplorable happening would not have come to 
pass. 

Now and- then, as in the case of the burning of a convent 
at Belleville, III., the loss of life was due to a lack of pre- 
caution against manifest dangers and the absence of ordinary 
avenues of escape. But in most instances, as in the rail- 
road collision at Toronto, the bursting of a boiler at Ro 
Chester, N. Y. , the wrecking of the steamer City of Colum- 
bus, and the mine explosion in Colorado, besides a score of 
calamities less fatal (including, possibly, the Broad Ripple 
disastei), the blame has been fastened upon those in position 
to bring about disastrous results by swerving from the line 
of duty — by departing from a strict observance of the rules 
and regulations laid down for their guidance. 

A conductor's rash determination to run his train upon a 
certain siding, regardless of orders to the contrary, resulted in 
the death of thirty or forty persons at Toronto. An engineer 
conceived the daring plan of increasing the capacity of an 
engine by hanging a few bricks to the safety valve, the out- 
come of which novel proceeding was the death of four of 
his fellow workmen, the maiming of a number of others, 
and the demolishment of his employer's mill. The City of 
Columbus, an iron vessel fitted out with all the means of 
preservation and escape in use on shipboard, was wrecked 
on the best known portion of the Atlantic coast, on a moon- 
lit night, at the cost of one hundred lives, because the 
ofiicer in command took it into his head to save a few ship- 
lengths in distance by hugging the shore, in direct disobe- 
dience of the captain's parting injunction. The best venti- 
lated mine in Colorado was converted into a (^eath trap for 
half a hundred miners through the agency of one of their 
number, whose remains were found in the gallery he had 
been warned not to enter with lighted lamp. Nobody sur- 
vives to throw light upon the explosion of the dynamite 
cartridge factory in Peiinsylvania, btit as that peculiar type 
of disaster is almost invariably attributable to the single 
cause of heedlessness on the part of employes, grown con- 
temptuous from long familiarity with danger, it is conjec- 
turable that this latest instance is not an exception to the 
rule. 

Had the fact been established that the foregoing series of 
accidents might have been foreseen and avoided, the inter- 
ests of property and ordinary regard for human life would 
demand and quickly secure the taking of measures to avert 
like disasters. But the unpalatable truth must be confessed 
that the fixing of the blame for the January mishaps leaves 
nothing upon which to rest the consoling thought that per- 
haps in the future we may be saved the depiction and con- 
templation of daily horrors. Against the capricious work- 
ings of the human mind inventive science buffets in vain; 
safety valves, air brakes, levers, rudders, danger signals, 
stringent regulations, the lessons of experience, the uplifted 
arm of the law, and even the intuitive law of self-preserva- 
tion are as powerless to save as the straw in the grasp of a 



drowning man. Owners of vessels, railways, mines, facto- 
ries, and magazines, however well equipped with safety 
appliances may be their ships, trains, boilers, or shafts, and 
however perfect their confidence in the skill and prudence 
of those they see fit to intrust with the management thereof, 
can give passenger or employe no assurance of absolute 
safety until man's devotion to duty gains complete ascend- 
ency over his irrational impulses — a consummation most 
devoutly wished for, but resignedly desiiaired of. There is 
no guarding against, no escape from the impulses of fools. 
— Indianapolis Times. 

^ ( « > » 

Have Inventors Any Rights ? 

The Manufacturers' Gazette, referring to recent bills passed 
by the House, nullifying the rights of patentees, and other 
hostile legislation now before both branches of the national 
legislature, says: 

" The moment any such legislation as this takes effect, 
our mechanical progress will be in its decadence. Why not 
pass one more law, that hereafter no patents shall be allowed 
to anybody for any length of time, and thus stop the outlay 
for the Patent Office, patent lawyers, etc., and that no future 
litigation shall be had as to rights vested in patents? Thus 
cutting the whole thing down and wiping out at one fell 
stroke millions of dollars of property, or what has been sup- 
posed to be property, and also wiping out totally one of the 
strongest branches of American industry, the inventors and 
perfecting mechanics. We might as well do the thing right 
while we are about it; wipe out everything that refers to it; 
let them start again, but make the thing sure that no man 
has rights that another one is bound to respect. 

The St. Louis Miller, speaking of the bill of Mr. Ray, 
(H. R 1081) of New York, before the House, says: 

"There is a vast deal of twaddle in many of the arguments 
of those who try to break down Government grants of rights 
and franchises on the ground that monopoly should be dis- 
couraged. The people at large are quite indifferent as to 
the cost of a public benefit, until after it is secured. Then 
they too often seek to prevent the originators of the benefits 
from reaping any permanent or extended profits therefrom. 
The public is totally conscienceless on this point, and is 
ready to evade the terms of a distinct contract whenever it 
can be done in a slightly roundabout way. The repeated 
and continuous attacks upon the effectiveness of our patent 
law which has been made in Congress after Congress are 
abundantly illustrative of the spirit to which we allude. 
. . . Under this proposed law some piratical adventurers 
with a little money could readily inform themselves regard- 
ing a few meritorious articles just patented by poor and ob- 
scure inventors, could quickly manufacture immense stocks 
of the goods, and could then throw them on the market so 
suddenly and extensively that stopping the traflic by the ser- 
vice of notice would be simply impossible. Moreover, hon- 
orable manufacturers who might be willing to allow invent- 
ors a reasonable royalty would be afraid to make a bargain 
for the legitimate production of the patented novelties. They 
would fear to do so lest others less honorable might be even 
then secretly making the same goods and might soon flood 
the country with them. The New Yorker's bill is an unjust 
one, and should be forever tabled." 



An Electrical I<onnge. 

In a furniture establishment in this city a ladies' boudoir 
is fitted up on the ground floor for the convenience of cus- 
tomers. It is carpeted, and furnished with a handsome 
plush lounge, chairs, tables, etc. A friend is invited to lie 
down upon the lounge for a moment, and, in the act of 
getting up, requested to touch acertain twilled bindingcord 
containing gilt tinsel, which emits quite a sharp electric 
spark, much to the surprise of the victim. The spark is 
just as strong upon a damp, foggy day as when the weather 
is clear and dry. The proprietors have named the piece of 
furniture "an electrical lounge." How the electricity was 
produced was a mystery. An easy explanation was found. 
On investigation, the room proved to be located directly 
over a hot air engine, employed to work the elevator. Two 
belts from the engine were located over the same, and ran 
with great speed in opposite directions; sparksof electricity 
were frequently seen to be given off from the belts. 

As the room overhead was kept perfectly dry from the 
heat of the engine, and the belts were not far from the 
floor, it is supposed tlie belts acted like a frictional electric 
machine, electrified the floor above, some of the electricity 
passing to the carpet and lounge, charging the same like a 
Leyden jar, and delivering a spark when touched. 



U^orlilnK and Thinking. 

It is a no less fatal error to despise labor, when regulated 
by intellect, than to value it for its own .sake. We are 
always in these days trying to separate the two; we want 
one man to be always thinking and another to be always 
working, and we call one a gentleman and the other an 
operative; whereas the workman ought often to bethinking 
and the thinker often to be working, and both should be 
gentlemen in the best sense. As it is, we make both un- 
gentle, the one envying, the other despising his brother, 
and the mass of society is made up of morbid thinkers and 
miserable workers. Now, it is only by labor that thought 
can be made healthy, and only by thought that labor can be 
made happy; and the professions should be liberal, and 
there should be less pride felt in peculiarity of employment 
and more in excellence of achievement. — Ruskin. 
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Emnlalons of Petrolenm and their Talne as 
Insecticides. 

BT O. T. RILEY, OP WASHKTGTOlf, D. 0. 

The value of petroleum for the destruction of insects has 
long been recognized, and I have for years been endeavor- 
ing to solve the question of its safe and ready use for this 
purpose without injury to plants. This paper contains the 
results of extended experiments carried on under my direc- 
tion by several of my assistants, and particularly by Prof. 
W. S. Barnard, Mr. Joseph Voyle, of Gainesville, Fla., Mr. 
Clifford Richardson, assistant chemist of the Department of 
Agriculture, and Mr. H. G. Hubbard, who has for over a 
year been devoting his time to practical tests in orange 
groves at Crescent City, Pla. 

Passing over the ordinary methods of oil emulsions by 
phosphates, lactophosphates, and hypopbosphites of lime, 
and various mucilaginous substances, experience shows 
that, for the ordinary practical purposes of the farmer and 
fruit grower, soap and milk are among tlie most available 
substances for the production of petroleum emulsions. 

Ordinary bar soap scraped and rubbed into paste at the 
rate of twenty parts soap, ten parts water, thirty parts kero- 
sene, and one part of fir balsam will make, when diluted 
with water, an emulsion stable enough for practical pur- 
poses, as the slight cream which in time rises to the suiface, 
or the flakiness that often follows, is easilj' dissipated by a 
little shaking. Soap emulsions are, however, less satisfac- 
tory and efficient than those made with milk. Emulsions 
■with milk may be made of varying strength; but one of the 
most satisfactory proportions is two parts of refined kerosene 
to one part of sour milk. This must be thoroughly churned 
(not merelyshaken) until a butter is formed, which is thor- 
oughly stable and will keep indefinitely in closed vessels, 
and may be diluted ad libitum with water when needed for 
use. The time required to bring the butter varies witli the 
temperature, and both soap and milk emulsions are facili- 
tated by heating the ingredients. Ordinary condensed milk 
may also be used by thoroughly stirring and beating it in an 
equal or varying quantity of kerosene. 

The diluted emulsion, when prepared for use, should be 
finely sprayed upon the insects to be killed, its strength 
varying for different insects or plants, and its effect is en- 
hanced when brought forcibly in contact with the insects. 

Of mucilaginous substances, that obtained from the root 
of Zamia iniegrifoUa (a plant quite common in parts of 
Florida, and from the stems of which the Florida arrowroot 
is obtained) has proved useful as an emulsifler. 

These petroleum emulsions have been used with success 
by Dr. J. C. Neal, of Archer, Fla., against the cotton worm, 
without injury to the plant; but their chief value depends on 
their efficacy against the different scale insects which affect 
citrus plants. Experience so far shows that such plants do 
not suffer from its judicious use, but that it must be applied 
with much more care to most deciduous fruit trees in order 
not to injure them. 



THE FONS-BBOOE COMET.* 

On the 17th of December, at 6 h. 3 m., Marseilles mean 
time, I made an observation of the comet of 1813, by means 
of a telescope of 156 mm. aperture, provided with an eye 
piece that magnified 85 times. The sky was not very clear 
and the ob.servation was interrupted several times by the 
thick vapors by which the comet was obscured. 

The comet was easily visible by the naked eye, and ap 
peared more brilliant than the stellar mass of Hercules 
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IMPEOVED BAPIS DUMPING CAET. 

The dumping cart herewith illustrated is very simple in 
construction and at the same time durable and compara- 
tively cheap. There is no tailboard to remove 
in order to dump, or replace after dumping; 
hence, time and labor are saved. The axle is 
made of one piece of iron or steel, with 
cranked parts that extend forward at right 
angles to the journals a suitable distance to 
give space in which the body may have room 
to swing when it dumps. The body is 
hung upon trunnions or pivots fitted in guide 
grooves rising vertically from the axle just 
back of the journals, and so adjusted that 
the bottom of the body will be at such dis- 
tance below the trunnions that it will swing 
back easily to the upright position after being 
dumped. Springs may also be attached to the 
axle to relieve the force of the dump and to 
assist in recovering the body to its proper 
position. The construction of the axle is 
clearly shown in the lower engraving. 

The shafts are attached to the axle, and 
are connected together by a cross bar in front 
of the axle, On the cross bar is secured a 
socket plate which carries a fastening latch 
engaging with a hasp which is rigidly attached 
to the front end of the body, so that when the 
latch is raised at its outer end it will swing 
clear of the point of the hasp and release the 
body for dumping; when the body falls back 
it will be fastened automatically. The latch 
lever is arranged along the connecting bar at 
the front of the body, so that the driver may 
raise it with the toe of his boot, while stand- 
ing on the shafts or sitting on the edge of the box, without 
letting go of the reins. 

This invention has been patented by Mr. Thomas Hill, 
whose address is Nos. 48 and 50 Railroad Avenue, Jersey 
City, N. J. 

— ■ < I I I > 

Wb learn from a foreign contemporary, what we have 
never heard of at home, that " in dull seasons in America it 
is not an unusual thing for several manufacturers to com- 
bine, charter a steamer, and take a cargo of their goods to 
some of the South American and other ports, and realize 
very often at whatever price the goods will fetch." 



sight. The tail had a northwest direction — one that pointed 
away from the sun. 
The ^etfompanying figure is a reproduction of the drawing 
made during this observation, and represents the 
Q^Biet as it then appeared. — La Nature. 

^ « ■ > » 

PollteuesK by Telephone. 

A Mexican correspondent says : " There is a consider- 
able variety of tongues among the messages going over the 
telephone wires in Mexico; many persons who cannot speak 
each other's language wishing frequently to be put in com- 
munication, so the offices usually have an attendant interpre- 
ter. The peremptory American method of making telephone 
calls— 'Hello!' 'Hello?' 'Give me 1,299 !' etc.— would 
never do in the polished Castilian tongue. Courtesy of in- 
tercourse must be preserved even between invisible com- 
municants, and the unseeming vexatiousness and petulance 
which the telephone seems to provoke in Saxon moods is 
never allowed to obtain utterance here. The regular re- 
sponse from the central office to a telephone call is 'Mande 
usted I ' which is equivalent to ' At your command ! ' Then 
preliminaries are gone through something as follows : 
' Good morning, senorita; how do you do? ' ' Very well, I 
thank you; what service may I render you?' 'Will you 
kindly do me the favor of enabling me to speak with Don 
So-and-so, No. 777?' 'With much pleasure !' etc., etc., 
and when the connection is made, the usual polite inlroduc- 
tories are gone through before proceeding to the business in 

Jiand." 

^ I » > > 

Growing Basket WIUotf. 

There are many little by-productions, or what are gener- 
ally so considered in relation to larger interests, that often 
bring to those engaged therein very substantial proceeds. 
A correspondent of the Prairie Farmer classes the growing 
of basket willow as at present furnishing an example of this 
kind. The prices have been such as to afford good profit, 
and the cultivation is very simple. 

Tlje cuttings, about 9 inches long, are stuck down in the 
soft earth in a slanting position, leaving about 3 inches 
above ground. There is no danger of their failing to grow. 
After this, the cultivation is no more than for corn. They 
will grow on any land. They are grown on land so wet 
that it could not be plowed or cultivated, but dry ground is 
better. At present there is not enough grown in this country 
for consumption, and $500,COO worth is imported each year. 
Peeled willow is now about flOO per ton. 

Why does Flour Spoil ? 

Balland discusses the changes of fiour in a paper contrib- 
uted to Gomptes Bendua. He says that grain contains a 
germ which seems to be situated near the germ. Tliis fer- 
ment is insoluble, and has the properties of an organized 
ferment. It is able to endure a temperature of 213° Fahr. 
around a central nucleus, but, regarded attentively, it ap- when dry, but is destroyed by boiling water. Both warmth 
peared as it it were double and formed of two semicircular I and moisture are absolutely essential to its development and 




THE FONS-BBOOES COMET AS OBSEBVED AT MABSEILLES. 

which it resembled ; only there was seen shining at times 
through its nebulosity a vague spark, that indicated that it 
possessed a tail. Seen in the telescope, the comet exhibited 
a nucleus, a coma, and a tail. The nucleus had the bril 
liancy of a star of the sixth magnitude, although its diffuse 
contours rendered it quite difficult to make an exact com- 
parison with the stars. It poss<;ssed a very appreciable 
diameter, and was not circular, but slightly elongated in a 
direction nearly perpendicular to (he axis of the tail. 

The coma, which was very brilliant, had a diameter of 
about 10', but it faded out so gradually in the heavens that 
it was impossible to recognize its exact limits. At first 
sight it resembled a globular nebula strongly condensed 



parts that were turned toward the sun, and that were pro- 
longed behind to form the tail. The interior portion, which 
was much more brilliant than the exterior, surrounded the 
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HILL'S RAPID DUMPING CART. 

nucleus, which latter was not, however, in the center of its 
curve, but was nearer to it on the side toward the sun. In 
extending back, this internal coma formed of itself nearly 
the entire tail. The external coma, which was much less 
luminous, was much longer, too, and it likewise was pro- 
longed behind to form the tail ; but it became invisible at a 
short distance, thus giving the tail a pyramidal aspect. 

The tail, although it was not very brilliant, was distin- 
guishable at first sight, and terminated in a point at a dis- 
tance of 25' from the nucleus. Like those of the coma, its 
edges dissolved away gradually in the sky and were lost to 
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growth; a damp heat of 77° Fahr. is the most favorable. It 
acts upon the gluten liquefying. 

In a [)roperly constructed mill the greater portion of the 
ferment remains in the bran, and the better 
the fiour is bolted the less of the ferment it 
will contain. If the mill grinds too hard or 
runs too fast more of it passes into the fiour, 
hence the changes noticed in what is called 
flour that has heated. 

The acid noticed in old flour is not the 
cause of the gluten decreasing, but the result 
of it. 

Investigations upon gluten liave not yet 
cleared up its mysteries. It seems to con- 
tain variable quantities of water, and there 
are certain substances, like common salt, 
which prevent its balling together; while 
others, like dilute acetic acid, directly favor 
it. 

The gluten in flour heated to steam heat 
retains its properties. The action of this 
ferment is retarded, but not prevented, by 
lack of water; as soon as water and heat are 
applied, it recovers its original properties. 

The folloiving conditions must be observed 
in making flour to have it keep well : It 
must be sound flour from hard, dry grain, 
which must be well hulled in properly con- 
structed mills and thoroughly bolted. It 
must be kept in a place that is comple(«ly 
protected from heat and moisture. The 
French war department use air tight metallic 
boxes for keeping flour in fortresses. Only 
flour from dry grain and the first grinding is 
used. 
While engaged in this investigation the author has satis- 
fied himself that the French military use the finest flour, to 
which, however, is added 18 to 18 per cent from the second 
grinding, which corresponds to the legal requirements. This 
latter is a source of change, and yet we cannot entirely 
avoid making use of the second milling, for it is in the second 
grinding that the very nutritious portion of the grain is 
separated from the bran. But we can provide against this 
change by storing the two different qualities separately, in- 
stead of mixing them. The fine flour alone keeps well, and 
the other, which does not keep so well, is always used fresh, 
and the two mixed when used. — Qhem. Zeitmng. 
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,• Oalllne a Dog by Telepbone. 

It is said a gentleman who possesses a remarkably intelli 
gent dog recently lost the animal in the city streets. Jack 
was happily found by a friend of his owner, who recognized 
him immediately, and at once called up his friend by tele- 
phone. " Have you lost your dog? " " Yes; have you seen 
him ? " was the reply. " Suppose you call him through the 
telephone." The dog was lifted up and the earpiece placed 
at his ear. " Jack 1 Jack ! " called the master. Jack in- 
stantly recognized the voice and began to yelp. He licked 

^ telephone fondly, seeming to think his master was inside 
the machine. 

m * t > m 

YOUNG FANTHEBS IN THE ZOOLOGICAL GABDEN AT 
DTTSSELDOBF, GEBHANY. 

Last year two panthers were born at the zoological gar- 
den at Dusseldorf, but the mother, a yellow panther, de- 
voured both cubs, which resembled tbe father, a black 
panther. 

A short time ago two cubs were born of the same parent 
animals. They were born blind ; one opened its eyes after 
four days, the other after eight days. In the beginning they 
were of a dark, blackish gray color, but this color gradually 



Xambler Flgeous. 

The tumbling of the pigeon is a habit which, if seen in a 
ild bird, would certainly have been called instinctive; more 
specially if, as has been asserted, it aids these birds in es- 
japing from hawks. There must have been some physical 
cause which induced the first tumbler to spend its activity in 
a manner unlike that of any other bird in the world. The 
behavior of the ground tumbler or Lotan, of India, renders 
it highly probable that in this sub-breed the tumbling is due 
to some affection of the brain, whicb has been transmitted 
from before the year 1600 to the present day. It is only ne- 
cessary gently to shake these birds, or, in the case of the 
Kalnii Lotan, to touch them on the neck with a wand, in 
order to make them begin rolling over backward on the 
ground. This they continue to do with extraordinary rapid- 
ity until they are utterly exhausted, or even, as some say, 
until they die, unless they are taken up, held in the hands.and 
soothed; and then they recover. It is well known that cer- 
tain lesions of the brain, or internal parasites, cause animals 
to turn incessantly round and round, either to the right or 
left, sometimes accompanied by a backward movement; and 
Mr. W. J. Moore {Indian Medical Gazette, Jan. and Feb., 
1873) gives an account of the somewhat analogous result 
changed to light gray and a yellowish tint. which followed from pricking the brain of a pigeon with a 

Immediately after birth the cubs were taken from their | needle. Birds thus treated roll over backward in convulsions. 



Some Recent Scientific Dlsccrerles. 

Mr. Hughes' researches.which tend to show that a magnet 
is made up of a great number of atomic magnets or mole- 
cules, is, perhaps, the most interesting of the many papers 
on electric science which have been published in the course 
of the last twelve months. Several new comets have been 
detected, and, as one of the conclusions derived from the 
recent transit of Venus, it is announced that the sun's dis- 
tance from the earth is ninety-two million seven hundred 
thousand miles. 

Dr. Hughes has succeeded in photographing the sun's 
corona by producing an artificial eclipse, and, among other 
applications of photography, a compass has been devised by 
which a ship's course can be unerringly chronicled by aid 
of the sun, thus no longer rendering captains and courts of 
law dependent on the veracity of steersmen or the entries in 
logbooks. 

Professor Langley has shown that the normal color of 
light is not white, but bluish, and in chemistry, which, like 
physics, has for the most part been "practical" in its labors, 
a new species of explosive — one of the dynamite family — 
known as " panel astite," ought to be credited, or discredited, 
to M. Turpin. 

In biological science, though the amount of work done has 
been considerable, there is less of popular interest to note. 




YOUNG PANTHERS IN THE ZOOLOGICAL GARDEN AT DUSSELDORF, GERMANY. 



mother and given to two sucking cats, who nursed their 
adopted children with the greatest tenderness and care. 
The cubs grew wonderfully, and soon surpassed their foster 
mothers in size and strength ; but notwithstanding that they 
were cared for in the best manner, they soon began to 
show signs of sickness, and died of softening of the bones, 
a malady common to young animals of prey. 

The annexed, from a drawing by L. Beckmann, is taken 
from the lUustrirte Zeitung. 



Animated Frozen Flsb. 

The American Angler vouches for the following flsh story: 
A fish dealer in Salineville, Ohio, received a box of frozen 
fish from Cleveland, during one of the recent blizzards. 
They were so hard and brittle that they had to be handled 
with great care to keep them from breaking to pieces. He 
sold one to an old lady who took it home and put it in a 
bucket of cold water to thaw out gradually. During the 
night she heard something splashing around in the kitchen. 
Supposing it was the cat trying to get the fish, she jumped 
out of bed, seized the broom, and rushed to the scene. She 
found the fish flopping in the pan. As near as could be 
learned this fish had lain out in the cold two nights before 
being packed, and had been out of the water for more 
than two weeks. 



in exactly the same manner as do the ground tumblers; and 
the same effect is produced by giving them hydrocyanic acid 
with strychnine. One pigeon which had its brain thus 
pricked recovered perfectly, but continued ever afterward to 
perform somersaults like a tumbler, though uot belonging to 
any tumbling breed. 

The movement appears to be of the nature of a recurrent 
spasm or convulsion, which throws the bird backward, as in 
tetanus; it then recovers its balance, and is again thrown 
backward. Whether this tendency originated from some 
accidental injury, or, as seems more probable, from some 
morbid affection of the brain, cannot be told; but at the 
present time the affection can hardly be called morbid in the 
case of common tumblers, as these birds are perfectly 
healthy and seem to enjoy performing their feats, or as an 
old writer expresses it, "showing like footballs in the air.'' 
The habit apparently can be controlled to a certain extent by 
the will. But what more particularly concerns us is that it 
is strictly inherited. Young birds in an aviary which have 
never seen a pigeon tumble take to it when first let free. 
The habit also varies much in degree in different individuals 
and in different sub-breeds; and it can be greatly augmented 
by continued selection, as seen in the house tumblers, which 
can hardly rise more than a foot or two above the ground 
without going head over heels in the air. — Charles 
Darwin. 



The curious fresh water jelly fish, which appeared so mysteri- 
ously in the Victoria tank in the Royal Botanic Gardens, in 
Regent's Park,has again shown itself ; and as indicating that 
the botanist has not yet quite exhausted the globe, the island 
Of Socotra, in the Red Sea, has yielded to one visitor no 
fewer than thirty-seven new species of plants. But, per- 
haps, the most important discovery in biology which 1883 
has to boast of is that which tends to prove that the pro- 
toplasm in cells passes through their walls, uniting them 
with other cells, contrary to the view formerly held. Should 
this statement be generally confirmed, it will rank among 
the greatest of the year's achievements. — London Standard. 

^ < « > ^ 

Oanse of the Red Tnrilight. 
The conclusion reached by Joseph Wharton, of Philadel- 
phia, from experiments made with dust found m the snow- 
fall of January 30, last, that the brilliant twilights of the 
past winter were caused by volcanic particles in the air, 
finds corroboration in the experience of the ship Ridgway, 
which arrived at this port last week. Mr. Wharton has 
secured from the ship specimens of pumice which covered 
the sea on that portion of her voyage when about 500 miles 
from the island of Krakatoa, the scene of the Javan vol- 
canic convulsion. He finds this pumice to be substantially 
identical in its composition and structural arrangement with 
the strange dust he found in the snow. 
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Chemical Analysis In manufactares. 

The successful pursuit of any busioess depends mainly on 
the intelligence of the men engaged in it. It is not enough 
in these times for a man to have qualified himself bya gen- 
eral commercial education as ordinarily understood. He 
must have had some knowledge of science, and have been 
trained to see the necessity of relating his plans and methods 
of working to principles of technology. No manufacturing 
business can be thought of without also thinking of the 
services of the physicist and chemist. 

The baker who makes our bread needs to know the per- 
centage strength of his yeast as a ferment, or of the baking 
powder he uses to raise the bread. If he use baking powder, 
he may depend on working experience to aid him in main- 
taining the quality of his work. Such experience unassisted 
by frequent tests is a very fallacious guide. There are in 
the market several very good powders, but each one has a 
varying constitution, sometimes giving more, sometimes less, 
than the standard results. If fifty cents per pound be re- 
garded as a good value for serviceable powder of 125 cubic 
inches of gas per ounce of powder, then it follows that rival 
powders yielding but 100 or 75 cubic inches are not worth 
more than half the money. Exact analysis in this case can 
alone determine values. 

The susfar refiner is dependent on the chemist for the suc- 
cessful conduct of his business. He must know in buying 
a cargo of raw sugar about how much sugar, in terms of the 
polarimeter, he will get from a ton of raw material. The 
beet root sugar manufacturer needs still more than the 
worker in sugar cane to know the percentage sugar value 
of his beets, and not merely so, but to know the quantity of 
impurities — such as potash and soda salts — which retard 
crystallization in the pans'. 

The cotton manufacturer and the cloth weavers need to 
be informed of the quality of Iheir bleaching materials. 
How much of chlorine gas can be evoked from a sample of 
bleaching powder. The value of the article depends on the 
amount of chlorine gas that can be turned out of it. The 
dyer also needs analytical processes to aid him in his selec- 
tion of dyeing materials; differences in the percentage 
strength of any one of his ingredients would spoil the work 
he undertakes. The harmony of color, the beautiful shad- 
ing of his work, depend entirely on his obedience to princi- 
ples of chemistry. The manufacturer of chemicals tests 
every description of materials he manipulates. The iron 
and copper pyrites, which yield him sulphur for his sul- 
phuric acfd, are bought at per cent of sulphur they yield. 
The common salt used to make the hydrochloric acid must 
pass through the same ordeal before it can take its place in 
the list of manufactured goods. 

The manufacturer of fertilizers must be most scrupulously 
careful in his examination of raw materials. His phosphate 
must yield tribiisio-phosphoric acid; his sulphuric acid must 
be fully up to llie strength called for by the terms of his 
contract, and the sulphate of ammonia which he buys from 
the gas house must be pure. The blood he obtains from the 
slaughter houses must give him the 13 or 15 per cent of am- 
monia which the article ordinarily contains. Any variation 
in the strengtli of dried blood will lessen or increase its value 
to the amount of $2.50 to $3.00 per cent according to the 
market viilues. 

The value of lime to the builder for the manufacture of 
mortar depends on the percentage of real lime, or oxide of 
calcium, it contains. The quantity of this determines the 
amount of water it will take up and the efficiency of the set 
mortar when it is converted into calcium carbonate in the 
walls of a building. Fresh or caustic lime makes good 
mortar, but partially slaked lime is unfit for use as a 
cement. 

The gas engineers depend on the analysis of coal to in- 
form them what quantity of illuminating gas they can get 
from a given cargo of coal, and the percentage of residuals 
^as coke, tar, and ammoniacal liquor — they will furnish. 

Smelters of iron and copper ores rely on chemical analy- 
sis for economical working, and in many businesses the 
purity of the metals determines their fitness for their respec- 
tive functions in the arts. Pure metals are an absolute 
necessity to the electrician in construction of machines for 
telephonic, telegraphic, and lighting purposes. 

The handmaidenly help of chemistry has frequently de- 
cided the question of profit or loss for many a manufacturer. 
The more efficient this great science can be made in its 
operations the more prosperous will the manufactuiing in- 
terests of the country become. The more we can learn to 
appreciate this force the easier will be our work, and the 
burdens we can-y will lighten. — T?ie Canadian Manufac- 
turer. 



same changes would be made at 18th, 33d, and 38th, and so 
on up. At 34th Street station the annunciator would read : 
"Change cars for 34th Street ferry," and at 43d Street, 
" Change cars for Grand Central Depot." All these changes 
are made automatically and at the same lime in every car 
on the train. The machinery is verj' simple, and the ring- 
ing of the bells and changing of the indicator are accom- 
plished by the moving of a small lever in the locomotive 
cab, which is connected with the air brake valves. The con- 
nections between the cars and the locomotive are simple 
rubber tuoes similar to air brake hose, but smaller in size. 



^ I « > » 

A NEW ATTACHUENI FOB VISES. 

The machinist, model maker, or ama'ueur who is not so 
fortunate as to possess a milling machine is often obliged 
to spend hours with the file, etc., over a job which can be 
easily, quickly, and accurately done with a rotary cutter. 
Milling cutters are sometimes used on an arbor running in a 
lathe, but from the lack of means of adjustment their use in 
this way is quite limited. 

This attachment will not only reduce very much the labor 
performed at the vise bench, but will save its cost in a short 
time in files. A file once dulled is useless, but the milling 
cutter can be sharpened again and again. The reproduction 
of a number of small articles of the same form is easily ac- 
complished by the use of suitably shaped cutters. This at- 
tachment can be bolted to any vise by the aid of clamps, or 
it may be carried in a special place cast for it on the rear jaw 
of the vise, as shown in the engraving. It can be readily 
turned back out of the way when not in use by simply 
loosening a screw, and without detaching it from the vise. 
In the case of a piece of work too large to be held in the 
vise, the machine can be clamped directly to the work itself. 
The standard and armsare of round section, and can be fixed 
in position to operate at any angle and on any piece of work 




SCHEEMEEHOEN'S ATTACKJIENT FOR VISfig. 

that may be held in the vise. It is adjusted vertically by a 
screw as shown, and is fed back and forth over the work 
while the cutter is revolved by the hand at the wheel 
shown on the right. 

Horizontal adjustment is accomplished by a threaded 
sleeve working in a split bearing which can be cl_amped to 
hold the cutter in any position without interfering with its 
free revolution. 

By substituting a drill chuck for the cutter it becomes a 
most efficient drilling? machine, doing work that it is impos- 
sible to accomplish in a lathe or ordinary drilling machine. 
For cutting off bars, rods, etc., the milling wheel is replaced 
by a circular saw. This invention has been patented by E. 
E. Schermerhorn, of 135 West 53d Street, New York. 
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A Station Indicator lor Gars. 

An automatic station indicator, invented by Mr. H. E. 
Bissell, of Hartford, Conn., is now being tried on the ele- 
vated railroads in New York. One of these indicators is in 
operation on the cars in use on the branch road running to 
the 34th Street ferry, and has so far worked very well. At 
either end of the car, just above the door, is a neat box on 
which is painted the words, "Next Station." Below this 
appears the name of the station at which the next stop is to 
be made by the train. For example, take a train on the 
Third Avenue line: A passengerenteringtheup-train atOth 
Street will see at each end of the car " Next Station — 9th 
St." But as soon as the train left that station he would 
hear a bell ring at either end of the car and would see the 
annunciator change to read, "Next Station— llth St.'' The 



Fire- Proof Theaters. 

In two recently constructed theaters abroad — one at Edin- 
burgh and the other in London — special effort has been made 
to render them practically fl re-proof. With this vieW; one 
of the most important provisions is that of building the 
proscenium wall, separating the stage from the auditorium, 
from the basement to the roof, and providing its large open- 
ing with an iron curtain. In the case of the new Prince's 
Theater, London, this fire-proof curtam weighs 73'^ tons, is 
30 feet 6 inches wide by 28 feet 6 inches high, and is con- 
structed of two screens of wrought iron plate J^ inch thick, 
forming a double division, with an air space of 6 inches be- 
tween. 

This curtain is raised by means of a hydraulic ram, for 
which only 84 gallons of water is required, furnished by the 
city mains. It may be raised or lowered in 40 seconds, by 
simply touching a lever in the prompter's box. The only 
two other openings in the proscenium wall at this theater 
having iron doors, a fire on the stage might thus be readily 
separated completely from the audience portion of the 
house. 

Messrs. Clark, BuunettA Co., of Lcndon, and of No. 163 
West Twenty-seventh Street, New York, constructed and 
put up the fire-proof curtains in both the above theaters. 



Death of Professor Guyot. 

Arnold Henry Guyot, Ph.D., LL.D. , Professor of Geology 
and Physical Geography at Princeton for nearly thirty 
years, died there on February 8, in his 77th year. He was 
of Swiss birth, and an intimate friend of Prof. Agassiz, with 
whom and Forbes and Desor he made a specialty of the 
study of glaciers. He had been Professor of History and 
Physical Geography in the Neuchatel Academy from 1839 
to 1848, coming to America in the latter year, where he 
delivered occasional lectures at Cambridge on the relation 
between physical geographj' and history, that attracted wide 
attention. He also lectured in the Massachusetts normal 
schools, and was employed by the Smithsonian Institution to 
organize a system of meteorological observation. At 
Princeton, where he was for so many years, he was re- 
garded by the other professors as remarkable, not only for 
his wisdom and scientific attainments, but also for his great 
gentleness and humility. He was the founder of the 
Museum there, which is regarded as one of the best of the 
kind in thiscountry; and many of the specimens were col- 
lected and arranged by his own hands. 

Professor Guyot prepared a series of primary, intermedi- 
ate, and physical geographies between 1866 and 1873, which 
had an extensive use in the public schools of the country. 
At theVienna International Exhibition, in 1872, he received 
a medal for his geographical works. Before the Evangeli- 
cal Alliance in New York, in 1873, he read a paper on 
"Cosmogony and the Bible." Almost his latest work was 
the preparationof a biographical memoir of Professor Louis 
Agassiz, for publication by the National Academy of 
Sciences, of which he was an eminent member. Half of 
this was read in October, 1877, at the semi-annual meeting 
of the Academy in New York. He cooperated with Presi- 
dent Barnard, of Columbia, in editing Johnson's "Cyclo- 
pedia." The last work of this voluminous writer, 
"Creation," showing the harmony of Mosaic cosmogony 
with the facts of science, is now in the hands of a pub- 
lisher. He had been hourly expecting the arrival of the 
first copies, and a message came a short time after his death, 
stating that the delay was occasioned by the fact that he 
had been addressed at Princeton, N. T., instead of Prince- 
ton, N. J. 

This work had engaged the Profes.sor's attention during 
the past fifteen years, and he had fondly looked forward to 
its completion as being the crowning work of his life. It 
seems a pity that he should thus have been deprived of 
what would have afforded him the highest pleasure he 
would have asked in his closing hours. 

< I « I » 

Value of Small Things. 

Some 3'ears ago a firm in England patented a candle. 
Now, a candle seems to be a pretty small thing to patent, 
but it made a fortune for its owners, and when one reflects 
on the large number of candles annually consumed they will 
better realize that a very small royalty on every pound of 
them will aggregate a large revenue. Similar instances 
might be given from cases at home, where inventors have 
originated some simple article in daily use, patented it, and 
then have received large rewards. "Despise not the day of 
small things," says the proverb, and we may say in addi- 
tion, deride no idea as useless that intends to advance the 
arts and sciences in ever so .small a degree, merely because 
it seems simple. 

A very great misconception prevails in the minds of many 
persons in respect to patents. They are regarded as step- 
ping stones to fame ! This is usually a delusion. An in- 
vention is first and principally an investment^ust as an 
artist's picture. The glory and renown attaching to either 
picture or invention is the afterpart — the dessert to the solid 
feast of dollars and cents. The natural result of the mis- 
take alluded to is to lead persons to underrate the value of 
their ideas. It is not at all uncommon to hear individuals 
exclaim : " What, get a patent on that thing ! " in alluding 
to some little affair that can be carried in the pocket. That 
very despised " little thing" is just as likely to be the means 
of putting dollars into the pocket of its patentee as the little 
candle patent was the foundation of one of the largest 
candle manufactories in England. 

. ^ ^ » y ^ 

How lone tvonld It take to fill the Sahara? 

In view of the recent project to fill up the Desert of Sa- 
hara by connecting it with the Mediterranean Sea, a corre- 
spondent, E. L. B., writes to us inclosing a few figures, the 
results of some calculations. 

According to the lalter it would require 4,000 years for the 
waters from the Mediterranean to fill the valley of the 
Jordan, which is 1,000 feet below the former, the water to 
flow through a passage 100 ft. wide by 25 ft. deep with a 
velocity of 4 miles an hour. With a channel 100 times this 
capacity it is possible, he says, to limit the period of filling 
to 40 years. At the same rate it would take 40,000 years to 
fill up the Caspian Sea to the sea level, and thousands of 
years to fill up the Sahara. 



To Cure Bacon nrlthout Smoklns. 

Curing bacon by hanging it up, after proper salting, in a 
tobacco barn, is recommended by a Kentucky correspondent 
as making a sweet and perfect cure, witli no necessity for 
smoking, and leaving no taste of tobacco in the meat. It is 
probable that the aroma given off by the tobacco has a mild 
antiseptic effect,suchas that which belongs to creosote, car- 
bolic acid, and other substances which occur in wood 
smoke. 
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A Nevr Potato. 

At a recent meeting of the Linusean Society, at London, a 
paper was read by Mr. J. G. Baker, on the species of Sola- 
num which bear the tuberous roots called potatoes. Out 
of the 700 species of Sdanum known to botanists, there are 
only about six which produce tubers, and only one of these, 
the common potato, Solanum tuberosum, has as yet been 
cultivated. Mr. Baker said that the native home of the 
potato is those parts of Chili where the air is exceedingly 
dry, and that it grows at a considerable altitude. There is, 
however, another species, which grows in the moister per- 
tions of the same country, where the climate is even damper 
than in Great Britain, and this species would, therefore, be 
far more suitable for cultivation. As long ago as 1826 some 
specimens of this potato were sent to England, and were 
cultivated by Mr. J. Sabine (" Hort. Trans.," v., p. 356, etc.), 
but were supposed to be identical with the commou potato, 
and did not attract any further attention. When growing 
in the wild state the roots are small and of a bitterish taste, 
some with red and others with yellowish skins. Under cultiva- 
tion, however, the plants were found to grow most luxu- 
riantly, sending out .stems in all directions, so that two plants 
yielded in one year over600tubers, and the principal stems 
were more than 7 feet long, while the tubers showed a re- 
markable increase in size and had lost entirely their bitter 
flavor. The ordinary potato ie grown as if its sole object 
in life were to produce tubers, and, moreover, it is grown un- 
der artificial conditions of climate and soil. Under these 
circumstances, the plant naturally loses its vitality, as in- 
dicated by the fact that after a time it ceases to produce 
flowerand seed, audit then readily becomes a prey to the 
potato disease. The same rule applies to other plants, where 
one function is stimulated at the expense of another. The 
best method therefore of preventing the potato disease is to 
grow that potato which is most suitable to the climate, and 
to restore the vitality as soon as the plants cease to flower 
and fruit by cutting off the stems which produce tubers and 
saving only the roots, which obtain nourishment for the 
plant. Another species, Solanum Oommersoni, a native of 
the eastern portion of South America, being found at Monte- 
video, Buenos Ayres, etc., is now lieing cultivated experi- 
mentally in France, and is likewise suitable for damp soil. 
A third specijj, 8. Jamesii, is being experimented with in 
the United States, but of these the 8. Maglia seems the most 
likely to promise good results. 

< I » I » ■ 

Xbe Weistern Floods Unavoidable. 

A Kentucky civil engineer writes to suggest that we open 
the columns of the Scientific American to a discussion of 
the best eQ?ineering methods for the prevention of the dis- 
astrous overflows in the Ohio and Mississippi valleys. This 
is so large a question that, except as to making suggestions 
covering small sections, we doubt whether any competent 
engineering authority would seriously undertake to present 
a solution. Our correspondent favors the idea of construct- 
ing a system of " catch basins,'' or enormous reservoirs, 
along the headwaters of the Ohio, to bold back the surplus 
of the spring floods, and then distribute the excessive waters 
as might be to the best advantage during the year. But how 
enormous would have to be the capacity of any such storage 
system in order to be eflicient. 

If we had a reservoir of something like the capacity of 
Lake Erie in the mountains of Western Pennsylvania, to be 
the first receiver of the .spring rains and melting snows, it 
would possibly be effective in preventing the floods, but 
hardly less than this would sutBce. 

All the principal tributaries of the Ohio flow from regions 
where there are only f rw and small lakes. The Alleghany, 
the Monongahela, the Cumberland, and the Tennessee drain a 
vast territory of high laud, whose waters rapidl}'' find the 
low level of the Ohio valley, only to flow very leis urely f rom 
there all the long way thence to the Gulf. For particular 
localities the protection of levees or embankments may be 
sufficient to keep out the floods, but to hold back this mighty 
tide of water is evidently impracticable, and those who can- 
not locally protect themselves have only to retreat in the best 
way possible from conflict with a power surpassing human 

energy. 

^ < ■ I » 

Some Experiments upon the Utto Gas Engine. 

Messrs. Brooks and Steward, of the Stevens Institute of 
Technology, have lately made a series of tests on the Otto 
gas engine, published in Van JVosirand's Eng. Mag., and the 
conclusions at which they arrive are valuable, not only on 
account of the accuracy of the experiments, but also on ac- 
count of the disinterestedness with which they were made. 

As regards the efliciency of the engine (a 10 H. P. Otto), 
the indicated work represented 18 per cent of the total heat 
of combustion of the gas, while the actual useful work was 
14}^ per cent. The dispositon of the heat in detail was as 
follows: 

Indicated work (useful work and friction) 17 per cent. 

Hot expelled gases 15^4 " 

Water jacket 53 " 

Radiation 15% *' 

It will be seen, therefore, that 52 per cent of the heat 
generated by the combustion of the gas is wasted and car- 
ried off by the water jacket, which thus points out the 
direction in which improvements can be made that will 
greatly increase the economic value of the engine. 

It also shows that as a heat engine the gas engine is supe- 
rior to the steam engine, since the best of the latter utilize 
only 10 per cent of the total heat of combustion of the coal. 



and this only in very large engines, smaller ones showing a 
corresponding decrease. 

The ratio of air to gas was found to be 7 to 1 when the 
engine was working most economically, thus proving the 
iaaccuracy of the ratio generally given with this engine, 
viz., 10 to 1; this result was obtained by actually measur- 
ing the air as well as the gas which entered the cylin- 
der. 

In comparing the commercial efficiencies of an 8 H. P. 
gas and steam engine, the latter is shown to be more econo- 
mical, but the cost of gas is taken at $2.50 per thousand feet, 
and, as the authors remark, the production of a cheap gas 
especially adapted for heating will bring the cost down to 
if not below that of steam. But even at the present time, 
where power is used intermittently, the gas engine may still 
approach and often exceed the commercial economy of the 
steam engine. 
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American Scientists on the Bed Sunsets. 

At a meeting of the New York Academy of Sciences on 
the evening of Feb. 11, Prof. John K". Rees, of Columbia 
College, read a paper entitled "Theories in regard to the 
causes of the recent red skies." Professor Rees pointed out 
several of the recorded phenomena before proceeding to dis- 
cuss the theories as to their cause. There were three theo- 
ries, he remarked, which were wortliy of consideration: 
That ascribing the glow to the presence of aqueous vapor, 
that attributing it to cosmic dust, and that finally which 
traced it to volcanic dust. He considered these briefly in 
that order, dismissing the aqueous vapor theory as account- 
ing only for the different colored suns. The spectroscopic 
investigation, which gave weak rain lines and a well defined 
dry air band, also prevented the acceptance of this theory. 
The cosmic dust theory was next reviewed, but also met 
with little favor, as the analysis of the particles which had 
been collected from snow and rain water proved them to re- 
semble volcanic rather than meteoric matter. 

Professor Rees was inclined to believe that the theory 
which attributed the usual sunsets to the presence of vol- 
canic dust thrown out during the Java earthquake presented 
less difficulties than either of the others. He stated that this 
was probably the greatest volcanic eruption on record. 
Thousands of tons of volcanic dust must have been thrown 
into the air. In rebuttal of the objection that the speedy 
settling of such dust would prevent the persistence of the 
phenomena, he brought forward Professor Crook's theory 
that the minute particles were negatively electrifled,and were 
therefore not only repelled by the earth but also repelled 
each other, and thus might be kept in the air for an indefi- 
nite length of time. Finally, Professor Rees referred to one 
or two other theories, electrical and scriptural, which had 
been promulgated, and also %o that which held that the 
earth is surrounded by a meteoric ring above the equator. 
This last he considered untenable, as the glows were as per- 
ceptible south of the equator as north of it. 

Professor Trowbridge than made a few j-emarks, in the 
course of which he cordially indorsed Professor Rees' views, 
and suggested that the upward currents of the air might 
have much to do with keeping the particles suspended in 
the atmosphere, and thus account for the persistence of the 
phenomena. Professor Newberry added the results of his 
observations, which were strongly confirmatory of the vol- 
canic dust theory. 
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To Equip a Wheat Farm In Dakota. 

" The amount of machinery necessary to plant and hars^t might, perhaps, after his dark hints, employ his 
the crops of the Northwest," according to the St. PaaS Jeisure in writing that history. — Electrical World. 
Pioneer Press, "is enormous. The principal crop of the 
Northwest is wheat, and as nearly all the labor required to 
seed and harvest it is performed within a few months, usual- 
ly from the first of May to the first of October — rarely six 
months — everything nmst be done with a rush. Farmers 
who raise nothing but wheat cannot afford to employ help 
all the year around, and this fact renders it very difficult to 
obtain the necessary assistance when it is needed during the 
busy season. Wages are high on account of this fact, and 
the wheat raiser finds himself compelled to depend upon 
mechanical help instead of muscle. It is questionable wheth- 
er it is more profitable. To properly equip a farm of even 
160 acres with all machinery necessary to plow the ground, 
seed it, harvest and thrash the grain, requires a large out- 
lay of money. The total outlay for wagons, plows, harrows, 
seeders, and harvesters necessary to work a farm of this. size 
is about $700. This is an outlay that must be made before 
the farmer can realize from his first crop. It is not to be 
supposed that cash is required to buy all this machinery. 
The farmer can buy his entire outfit on credit. Mortgages 
are often taken, but not as a rule. The agents of reapers 
and harvesters require no security beyond a simple note of 
hand. Early in the spring a perfect array of "machine 
men," as the agents are called, invade the Northwest to take 
orders. A farmer can buy a harvester or whatever he needs 
and have it delivered in his field, set up all ready to start, 
even to being supplied with twine for the binder, by simply 
giving his note of hand, without security, and drawing 7 
percent interest. These notes run from two to three years, 
and are often renewed if the interest is properly paid. Some 
idea of the amount of machinery sold in the Northwest every 
year ma.y be gained from the statement that during 1883 
nearly 1,700 car loads were received at Minneapolis alone, 
the total number received at St. Paul and Minneapolis reach- 
ing nearly 3,600." 
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' Telephone Fortunes. 

We can all remember the time when Bell telephone 
stock went begging, and when some of the largest holders 
of to-day were almost reduced to the same occupation. If 
we begin with Professor Bell, we find him down now for a 
snug fortune of $5,000,000. Mr Blake bids poverty defiance 
from behind an intrenchment of $4,000,000. Mr. W. H. 
Forbes is credited with about as much as both of these 
gentlemen have put together, and Mr. G, G. Elubbard 
enjoys as the reward of his early foresight and courage 
upward of $3,000,000. Mr. Theodore N. Vail, who was at 
one time an operator, but was from the first marked out 
for positions of commanding influence, devotes ttie little 
time he spares from the general management of the Ame- 
rican Bell Telephone Company to the care of a private for- 
tune estimated at not less than $4,000,000. It is also said 
that among the telephone millionaires must be placed 
Alexander Cochran and C. P. Bowditch with about 
$3,000,000 each, and Thomas Sanders with not less than 
$2,500,000. 

These gentlemen have all done very well on the new 
Tom Tiddler's ground. But there are many others who 
have found an Bl Dorado in telephone stock or telephone 
territory. Take the famous Lowell Syndicate, and not 
one of its members can complain of any fickleness on the 
part of Dame Fortune. Mr. Loren N. Downs is said to 
have three-quarters of a million, and we are inclined to 
think that that is not the full extent of his capita!. Mr. 
W. A. Ingham and Mr. J. C. Glidden are rated at a cool 
million each, while Messrs. A. A. Coburn and W. H. 
Bent would not sellout under half a million each. Mr. 
O. E. Madden, the assistant general manager of the parent 
company, is reputed to be worth from $300,000 to $500,000. 
Among those who have also pulled large plums out of the 
pie, are named the late Governor Jewell, of Con- 
necticut ; W. W. Crapo, 0. J. Clifford, and W. Ivers, all 
of New Bedford; G. W. Piper and A. P. Sawyer, of 
Newburyport; C. Sanders, of Salem; A. D. Swan and Mr. 
Knox, of Lawrence; C. P. Cutler and J. C. Clark, of South 
Framingham ; Herrick P. Frost and M. F. Tyler, of New 
Haven, Conn.; George Howard and Henry Cranston, of 
Providence, R. I. ; G. L. Phillips, of Dayton, O. ; H. L. 
Stork, of New York; A. B. Uliue, of Albany; and C. Wil- 
liams, Jr., of Somerville. This list could be greatly length- 
ened by additions from all parts of the country, but it in- 
cludes most of the names of those who were early identi- 
fied with the introduction of the telephone into public use. 
It is not to be forgotten that many large manufacturing 
concerns have done an immense and profitable business in 
connection with the telephone, and that the Western Union 
Telegraph Company draws annually now about $400,000 as 
royalty from the American Bell Company, and is so greedy 
as to want more. 

The various little sums we have mentioned fooir up to 
nearly forty million dollars. If they were only ten mil- 
lions, they would still be a magnificent yield from the 
patent in so short a space of time as eight years. We are 
not surprised that the patent is supposed to be worth, 
capitalized, about twenty-five million dollars; that the 
money now invested in operating the telephone is over one 
hundred million dollars, or that the rapid acquisition of 
such immense wealth has stimulated invention and 
aroused cupidity. When the full history of the early 
days of the telephone in America is written, it will be 
among the most thrilling of the romances of scientific in- 
vention and its commercial development. Ben Butler 

present 



A Whistle Heard Thirteen miles. 

The Chesapeake and Ohio Railroad have decided to put 
upon their passenger engines steamboat whistles. At 
present six engines are thus supplied, and soon all of the 
passenger engines will have them. They will be very con- 
venient, both to the public and the employes of the road, as 
indicating on the approach of a train whether it is passenger 
or freight. 

The Staunton Vindicator, in commenting on this innova- 
tion in railroading, says that the whistle can be heard at a 
great distance. A brakeman on one of the night trains 
coming to Staunton from the West the other night, says when 
he got home his wife told him she had heard the whistle at a 
distance in the still night air, had gotten up, made a fire, 
and cooked his supper by the time her husband reached 
home. It turned out that the whistle she had heard had 
been blown at North Mountain, about thirteen miles dis- 
tant. 

< < « > » 

Condensation of Carbonic Acid Ras upon the Surface 
of Glass. 

Prof. Robert Bunsen has recently published the results of 
his investigations upon the film of carbonic acid that ad- 
heres to the surface of ;smo<ith, clean glass. He found that 
the quantity gradually increased from year to year, and 
more rapidly in cold weather than in warm, but change of 
barometric pressure makes no difference. In three years 
over 5 c. c. of carbonic acid gas had attached itself to the 
square meter (1,600 inches) of surface, and had been com- 
pressed to 0'05 c. c, which represents the very considerable 
pressure of 135 atmospheres. Bunsen thinks that there can 
be no doubt that it exists on the surface m a liquid form. — 
Wiedermann's AnncUen. 



© 1884 SCIENTIFIC AMERICAN, INC 



138 



^mnixiU %mmtm. 



[March i, 1884. 



ENOINEEBING INVENTIONS. 

A pump has been patented by Mr. Kathan 
Hemenway, of Napa City, Cal. It is intended more|es- 
pecialJy for raising water from deep wells and mines, 
and provides for arranging together several pumping 
cylinders of twenty-flve or tMrty feet length each, the 
lower one supplying the one next above, and eacli cylin- 
der thus becoming a water reservoir. 

A spark arrester has been patented by Mr. 
Abraham O. Frick^ of Waynesborougli, Pa. The cone 
of the smoke stack has an inside sleeve arranged con- 
centrically around its upper end, and above ibis is a de- 
flector cheaply made of two pieces of sheet iron, which 
performs the double function of deflector and recepta- 
cle for e&capiiig sparks, being itself very light and sim- 
ple. 

An improved car coupling has been patent- 
ed by Mr. Thomas C. Jones, of Willows. Cal. Tbe 
drawhead has a U-shaped drawbar connected with the 
drawxod, with, which is a coupling hook held down by 
a spring and a bow and yoke. With the coupling hook is 
a lifting bar, a lever witb a keeper and catch bar, and an 
upright bar and its keeper, so the cars can be uncoupled 
from the side of the track or tbe lop of the car. 

An improved car brake has been patented 
by Mr. Josiah Harding, of Autofagasia, Chili. A screw 
staff is connected to the elbowlever by a swiveled bear- 
ing, the lever being connected by its long and short 
arms to tbe front and rear brakes of the car, the shaft 
by which the lever is made to work the brakes forming 
one of the brake bars, and the devices employed being 
almost identical for any form of car, so tbe hangers, 
screws, and oJ;her parts may be interchangeable. 

An electric railway signal forms the subject 
of a patent issued to Messrs. James C. TJpham, of North 
Sydney, and Jobn P. Rogers, of Elmsdale, Nova Scotia, 
Canada. The road bed is provided with electric con- 
ductors connected together to form blocks of any suita- 
ble length in addition to the rails, which are arranged 
as continuous conductors, and the engines are provided 
with, batteries, electric signaling apparatus, and circuit 
closing devices. 



MECHANICAL INVENTIONS. 

A machine for drawing bars has been 
patented by Mr. John S. Griffin, of Cleveland, O. 
The machine is intended for drawing iron and steel 
bars for heavy shafting in one continuous operation, 
the bars being cut the proper length, their ends heated 
to allow the tbickest part to be drawn clear through the 
dies, when tbe operation is performed automatically. 

Clothingfor pulleys forms the subject of a 
patent issued to Mr. Gilman Jaquith, of Maysville, Ky. 
This invention provides for increasing the friction on 
tbe driving surface of tbe pulley, and making a better 
bite or hold for the band, and for Ibis purpose] a thread 
is first made on tbe pulley surface, then the surface is 
treated with a composition coating, after which strong 
thread is wound on, and then auotber composition coat- 
ing added. 



AGRICULTURAL INVENTIONS. 

A combination plow has been patented by 
by Mr. Jeff. D. Pace, of Arcadia, La, In combination 
with a plow shoe and standard is a brace plate, flush 
with the straight side of tbe shoe, sOme distance below 
its upper edge, and receiving an angled plow plate, so 
the plow may be readily converted from a scooter into 
a mould board or turning plow. 

A grain sacker has been patented by Mr. 
Richard H. Purnell, of Rosedale, Miss. This invention 
provides that, wben cotton seed is thrown into the ma- 
chine in its usual lumpy and mixed condition, they 
will be separated, tbe seed deposited in a sack, weighed 
and held to be sewed, tbe machine being also adapted 
to separate shelled com from the cobs, and to sack and 
weigh the former and other grain. 

A roller attachment to grain drills has been 
patented by Messrs. James M. Wisbart and William F. 
Buzick, of Topeka, Kansas. This covers such improved 
arrangement of roller attachments to grain drills as will 
giveabetteraction, and be more substantial and dura- 
ble than those now in use, the weight of the frame be- 
ing equally distributed on tbe rollers, while tbe rollers 
are free to assume any position the irregularities of the 
surface may require. 



MISCELLANEOUS INVENTIONS. 

A sofa bedstead has been patented by Mr. 
Joseph McGrath, of Newton, Kansas. This invention 
covers a new and improved hinge for hinging the re- 
movable seat or top of a sofa bed, lounge, extensible 
chair, or other like piece of furniture, to the seat frame. 

A driving cu£f and wristlet has been patent- 
ed by Mr. Byron E. Northrup, of Broadalbin, N. Y. In 
combination with a gantlet or cuff is a flexible wrist- 
let with an elastic webbing, tbe wristlet being made of 
kid or other suitable leather or of woven or knit fabric. 

A gate operating apparatus has been pa- 
tented by Mr. Henry Ziegler, of North Lima, O. Tbis 
is a device for opening and closing gates without dis- 
mounting from a carriage, by pulling a repeat either 
side stretched along tbe side of the roadway from tbe 
post whereon tbe gate is hinged. 

A aapliin ring and holder has been patent- 
ed by Mr. Gua A. Bahn, of Austin, Texas. It consists 
of a yoke-shaped piece of metal witb a hinged section 
connecting the two ends, and serving as a ring, in com- 
bination with a clasp for holding the napkin, if desired, 
at the throat. 

A cigar stand has been patented by Mr. 
Charles N. Swift, of New York city. This invention 
covers an upper and a lower plate, suitably held apart, 
perforated for tbe reception of cigars, and made ad- 
justable for cigars of different lengths, so it will hold 
the cigars without danger of breaking tbe wrappers. 

An adding machine has been patented by 
Mr. Albert K. Barmore, of Benton, Texas. Tbe inven- 
tion covers a special construction and combination of 



parts in a machine, of whicb the wheel is actuated by 
tbe operator to advance at each movement as many 
teeth as there are units added by that movement, 

A shot case has been patented by Mr. Quin- 
cy A. Ellis, of Gatesville, Texas. Tbe case is tapering, 
and 80 bung upon a rod that its spout; will be upward, 
but tbis is fitted with a device which enables a definite 
quantity of shot to be withdrawn, on tipping it down, 
without weighing, for tbe convenience of retailers. 

A machine for extracting and cleaning the 
fibers of plants has been patented by Mr. Philip Cohn, 
of New Laredo, Tamaulipas, Mexico. Dull edged 
knives are arranged spirally upon a roller, fitted to re 
volve at a high speed, whereby the outside of the plants 
is broken and scraped, and the soft parts or meat of the 
inside is also scraped off. 

A machine for scraping and cleaning in- 
testines has been patented by Mr. Andrew M. Woods, 
of Sbiloh, S. 0. A rotating drawing roller is fitted with 
a suitable clamping device for grasping an end of the 
entrails, and a contiguous die plate, through the aper- 
tures of whicb the entrails are drawn by the revolution 
of the roller. 

A combined automatic floor and safety 
clutch for elevators has been patented by Mr. Thomas 
H. Wood, of Philadelpbia, Pa. This invention provides 
for a safety fioor for elevator shafts, which is opened 
and closed automatically as the car rises and falls, with 
which is combined a safety clutch to hold the car when- 
ever tbe cable breaks or gives way. 

An apparatus for revivifying bone black 
has been patented by Mr. Edward P. Eastwick, of New 
York city. This invention seeks to effect a further sav- 
ing in fuel than is possible by present methods, so the 
heat given off from the bone black coolers is utilized 
and also the heat contained in the heated air that has 
been passed through the bone black in the drier. 

An extensible latch has been patented by 
Messrs. Brommie Copeland and Frank Wright, of Sa- 
lem, N.Y. An extensible latch bolt, with a block 
swiveled on a screw, and connected by the latter to a 
piece provided with a screw threaded aperture, affords 
means by which the bolt can be adjusted to extend or 
project a greater or less distance from the edge of the 
lock casing. 

A striking mechanism for eight day clocks 
has been patented by Mr. Edward A. MuUer, of Louis- 
ville, Ky. This invention covers special details in the 
construction of the alarm mechanism, wbereby the 
quarter, half, and three-quarter hours are struck on a 
gong and thefuU hours on a spiral spring, thus making 
different sounds; the cloclj also has a second band and 
an alarm. 

A whip holder has been patented by Mr. 
St. George J. Boswell, of Quebec, Canada. The socket 
is fastened to one end of lazy tongs, the opposite end 
of which is secured to the vehicle and connected with 
devices for extending the lazy tongs, so the whip 
can be brougbt within easy reach of the hand when re- 
quired, or the holder will be out of the way when not in 
use. 

Watering apparatus for hot houses forms 
the subject of a patent issued to Mr. Warren H. Howe, 
of Marlboiougb, Mass. This invention covers a system 
of distributing perforated pipes suitably suspended in 
tbe bouse, connected witb an elevated supply tank or 
pump, and with suitable regulating cocks, wbereby tbe 
moisture and temperature of the air may be readily 
regulated. 

A wire stretcher has been patented by 
Messrs, William H. and Jeremiab W. Bliss, of Hamil- 
ton, Mo. The invention covers a reel support, brake, 
and guides, to attach to a wagon box to be driven along 
the line of fence posts, for delivering wires to be at- 
tached to the posts and for stretching them, the reels 
being readily taken out wben desired, and the wire be- 
ing wound thereon witb facility. 

A refrigerating counter for bar rooms has 
been patented by Mr. Charles E. Crockett, of Waupun, 
Wis. 'i'his invention combines with a refrigerating 
counter an ice box of two or more sections, with hollow 
walls, each section having a horizontally projecting 
work board. One section also has pigeon holes for bot- 
tles, spices, sugar, etc., and an air forcing apparatus is 
provided for to force air around tbe hollow walls. 

A cockle separator has been patented by 
Mr. James M. King, of Rochester* Minn. There is a 
connected series of inclined screens, having detents in 
combination with a series of transversely arranged gut- 
tered bars, within which the detents are located; there 
are also imperforate smooth-faced plates secured to the 
lower or forward sides of the detents, in combination 
with the guttered bars. 

A fire escape ladder has been patented by 
Mr. Arnold M. Downing, of Oneida, N. Y. It consists 
of a folding ladder formed of a series of linked rods 
united at every second joint by a transverse rod or rung, 
forming a ladder which can be folded very compactly, 
so that a ladder a hundred feet long can be contained in 
a box eighteen inches long, eight inches wide, and four 
inches deep. 

A tree protector has been patented by Mr. 
Franklin R. Hogeboom, of Brooklyn, N. Y. This in- 
vention covers an incifcling trough, made in semicir- 
cular sections, to hold kerosene or other insect destroy- 
ing fluid, which may be readily attached to the tree at 
a distance from the ground; flexible flaps are provided, 
to conform tbe protector to the size or irregularities of 
the tree, which is thus made secure against the ravages 
of caterpillars and other insects. 

An ironing machine has been patented by 
Messrs Henry Podger, of Bromley, County of Kent, 
and William H. Davey. of Higbgate, Middlesex County, 
England. It is specially adapted for ironing shirt 
fronts, collars, etc., and consists mainly in the combi- 
nation, with a vertically adjustable and horizontally 
moving table, of a longitudinally reciprocating iron; 
there is also a gas heated iron, double faced and revers- 
ible, so that one face is being heated while the other" is 
used. 

A dental engine attachment has been patent- 
ed by Mr, Jesse W, Norwood, of Greenville, S. C. The 
invention covers the peculiar construction and airange- 



ment of a pneumatic pump and the means for regulat- 
ing its stroke, as well as means for supporting it and 
throwing it into and out of gear, to better adapt such 
engines for using the pneumatic plugger. A dental 
plugger has likewise been patented by the sam^^ pa- 
tentee, in which the mallet operates as a piston in the 
hollow handle, and a sheath takes the frictional wear 
which would otherwise rapidly reduce the soft metal, 
the holder of which is adapted to form an air tight 
joint with the chamber of the handle. 
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Sleeve nuts, best, cheapest. Pittsburgh Sleeve Nut W'ks. 
All Books on Electricity, cheap. School Electricity,N.Y. 

For Sale.— Wishing to move on to my farm,! offer for 
sale my machine and blacksmith shop, which is located 
in a thriving town and doing a good business. Will sell 
with or without tools. Also a good house if desired. 
Long time given if wished. For terms, etc., address W. 
M. Preston, Monticello. Jones County, Iowa. 

Private line telephones. S. S. Baker, Chebanse, III. 

Iron and Steel Drop Forg'ngs of every description. 
R. A. Belden & Co., Danbury, Ct. 

Wanted, a thoroughly competent superintendent for a 
cotton mill, 160 looms. Address, with references and 
salary expected, Rosalie Mills, Natchez, Miss. 

" The Sweetland Chuck." See ad. p, 108. 

If you want the best Helve Hammer in the world, 
send to Bradley & Company, Syracuse. N. Y. 

Hoisting Engines for Mines, Quarries, Bridge Builders, 

Railroad Construction, etc. Send for catalogue. 

Copeland & Bacon, New York. 

Quinn's device for stopping leaks in boiler tubes. 
Address S. M. Co., South Newmarket, N. H. 

*'HowtoKeep Boilers Clean." Book sent free by 
James F. Hotchkisa. 86 John St. New STork. 

Iron Planer, Lathe, Drill, and other machine tools of 
modem design. New Haven Mfg. Co., New Haven, Conn. 

Pumps— Hand & Power, Boiler Pumps. The Goulds 
Mfg. Co., Seneca Falls, N. Y.. & 15 Park Place, New York, 

Fox's Corrugated Boiler Furnace, illus. p. 354. Hart- 
maun, Le Doux & Maecker, sole agents, 134 Pearl St.,N. Y . 

For Freight and Passenger Elevators send to L. S, 
Graves & Son, Rochester, N. Y. 

Best Squaring Shears, Tinners', and Canners' Tools 
at Niagara Stamping and Tool Company, Buffalo, N. Y. 

Lathes 14 in. swing, with and without back gears and 
screw. J. Birkenhead, Mansfield, Mass. 

The Best.— The Dueber Watch Case, 

If an invention has not been patented in tbe United 
States for more than one year, it may still be patented in 
Canada. Cost for Canadian patent, $40. Various other 
foreign patents may also be obtained- For instructions 
address Munn & Co., ScrENTiFrc American Patent 
Agency, 261 Broadway, New York. 

Guild & Garrison's Steam Pump Works, Brooklyn, 
N. Y. Steam Pumping Machinery of every descrip- 
tion. Send for catalogue. 

Nickel Plating. — Sole manufacturers cast nickel an- 
odes, pure nickel salts, polishing compositions, etc. Com- 
plete outfit for plating, etc. Hanson & Van Winkle, 
Newark, N. J., and 92 and 94 Liberty St., New York. 

Lists S9, 30 & 31, de^ribing 4,000 newandSd-hand Ma- 
chines, ready for distribution. State Just what macbin 3s 
wanted, Forsaitb & Co., Manchester, N, II., & N. Y. city. 
For Power & Economy, Alcott's Turbine, Mt.HolIy, N. J. 

"Abbe" Bolt Forging Machines and " Palmer" Power 
Hammers a specialty. Forsaith & Co., Manchester, N.H. 
Railway and Machine Shop Equipment, 

Send for Monthly Machinery List 

to the George Place Macliinery Company, 

131 Chambers and 103 Reade Streets, New fork. 

Wanted.— Patented articles or machinery to make 
and introduce. Gaynor & Fitzgerald, Kew Haven. Conn. 

Water purified for all purposes, from household sup- 
plies to those of largest cities, by the improved filters 
manufactured by the Newark Filtering Co., IV Com- 
merce St., Newark, N. J, 

Presses & Dies. PerracuteMach. Co., Bridgeton, N.J. 

Supplement Catalogue.— Persons in pursuit of infor- 
mation on any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of the Sci- 
entific AMiGttiCAN BUPPLEMiCNT scut to them frCC- 
The Suppj.iGMBNT contains lengthy articles emhracing 
the whole range of engineering, mechanics, and physi- 
cal science. Address Munn &Co. Publishers, New York. 

Machinery for Light Manufacturing, on hand and 
built to order. R. E. Garvin & Co., 139 Center St., N. Y. 

Straight Line Engine Co. Syracuse. N. Y. Best in 
design, materials, workmanship, governing; no packing. 

Improved Slcinner Portable Engines. Erie, Pa. 

Lightning Screw Plates, Labor-saving. Tools, p. 92. 
For Mill Mach'y & Mill Furnishing, see illus. adv. p. 108, 

iMineral Lands Prospected, Artesian Wells Bored, by 

Pa. Diamond Drill Co. Box 423. Pottsville. Pa. See p. 110. 

Steam Pumps. See adv. Smith, Vaile & Co., p. 107. 

Catalogues free. — Scientific Books, 100 pages; Electri- 
cal Books, 14 pages. B. & F. N. Spon, 35 Murray St.. N. Y. 

American Fruit Drier. Free Pamphlet. See ad., p. 126. 
Drop Forgings. Billings & Spencer Co. See adv., p. 125. 
Brass & Copper in sheets.wire & blanks. See ad.p. 136. 

The Chester Steel Castings Co., office 407 Library St., 
Philadelphia, Pa., can prove by 20,000 Crank Shafts and 
15,000 Gear Wheels, now in use, the superiority of their 
Castings over all others. Circular and price list free. 

The Improved Hydraulic Jacks. Punches, and Tube 
Expanders. R. Dudgeon. 24 Columbia St., New York. 

Hoisting Engines. D. Frisbie& Co., Philadelphia, Pa. 

Tight and Slack Barrel Machinery a specialty. John 
Greenwood & Co., Rochester, N. Y. See illus. adv. p. 126. 

Renshaw's Ratchet for Square and Taper Shank Drills. 
The Pratt & Whitney Co., Hartford, Conn. 

Catechism of the Locomotive, 635 pages, 250 engrav- 
ings. Most accurate, complete, and easily understood 
book on the Locomotive. Price|2,50, Send for catalogue 
of railroad books. The Bailrgad Gazette, 73 BVay, N.Y. 
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JUBOE EELLSrS VIEWS. 

The Hon. William D. Kelley. of Philadelphia, has 
long been known for his fearless advocacy of the right, 
and his uncompromising opposition to the wrong. Since 
1860 he has been a member of the House of Representa- 
tives of the United States. He has always been known 
as a man of positive counsels, a powerful speaker, an 
earnest debater, an able thinker, and an unwearying 
worker. 

Judge Kelley has been so long and so prominently be- 
fore the American people, that his sentiments on any 
Important subject are valued, even by those who do not 
agree politically with him. He is emphatically a man of 
the people. Elevated to the Judgeship many years ago, 
he proved to be a man of such unswerving integrity, 
such earnestness of purpose, and such depth of consci- 
entious conviction, that he was'for a long term of years 
retained on the judicial bench; and on his desiring to re- 
tire to the comparative seclusion of an extensive law 
practice, was told by the people that he must serve 
them in Congress. For twenty-three consecutive years 
his Congressional service has been rendered with singu- 
lar fidelity and purity. His utterances are well known 
to come from his inmost heart, and his opinions to be 
the result of the most mature deliberation. The judg- 
ment of such a man carries with it immense weight, and 
his views, whether on public affairs or private interests, 
are entitled to the respect and esteem of all thoughtful 
persons. 

Judge Kelley's power of resistance to obstacles which 
would have put an ordinary man in his grave has long 
been the subject of comment, not only among his friends, 
but by the public generally. Such was his physical con- 
dition ten years aero, that it was feared that the next 
Congressional session would be his last. 

For many years the Judge had been afflicted with the 
most obstinate catarrh, which defied all the old fashion- 
ed remedies, and which would have entirely laid on the 
shelf a less indomitable man than himself. His life be- 
came almo'st a burden to him, and he was nearly at 
death's door. To-day, although at an age when most 
men begin to show signs of wearing out, he is hearty 
and vigorous, and as ready and as able to perform hia 
arduous Congressional duties as he was twen.ty years 
ago. 

An account of Judge Kelley's remarkable case, as 
given by himself, will be of interest to all who are suf- 
fering with Catarrh, and who are wondering what they 
shall do to get rid of this horrible disease. One'of our edi- 
tors recently spent a morning with Judge Kelley at that 
gentleman's home, in West Philadelphia. To him the 
Judge coiflmunicated the history of his illness and re- 
covery, substantially as follows: 

*' I had, as a hereditary victim t Catarrh, suffered 
for years. I was subject to violent paroxysms of cough- 
ing. Straining for relief had produced abrasion of the 
membranes and daily effusion of blood from my throat. 
For four years I passed a portion of each Congressional 
vacation In the Kocky Mountains or on tbe Pacific coast. 
While there, I found relief; but on my return to tide- 
water, the disease appeared with apparently renewed 
visor. My breathing power diminished, so that in the 
early summer of 1813 it was little more than a panting 
for breath. About two years before this my attention 
had been called to Compound Oxygen Gas as then ad- 
ministered by Dr. Starkey. A friend who had great 
faith in its efficacy advised me to try it. On reading Dr. 
Starkey's advertisement I threw the little book aside, 
and declined to resort to the treatment, on the ground 
that it was a quack medicine which proposed to cure 
everything, and was consequently without adaptation to 
any particular disease. I grew worse, and in the summer 
my breathing was so short that a cough, a sneeze, or a 
sigh produced such acute pain at the base of the left 
lung, that I felt It necessary to close up my affairs, as I 
did not believe I could last for sixty days. Nor do I now 
believe I would have lasted for that time, had I not 
found a potent curative agent. 

" I had lost none of my prejudice against the gas, as a 
medicine; but in very desperation, seeing that It could 
not make me any worse than I was, and as medical 
treatment had utterly failed to meetmy case, I conclud- 
ed to try It. After a thorough examination, Dr Starkey, 
to whom I was then a stranger, said: ' Sir, 1 have no medi- 
cine for either form of your disease (alluding to the 
Catarrh and the bleeding at the throat), but if you will 
give me 1 ime 1 will cure you.' My response was a natural 
one : * Yon are frank in saying you have no medicine for 
either form of my disease, and yet you propose to cure 
me. By what agency will you work this miracle? ' ' Th e 
Oxygen Gas,' said he, ' is not a medicine. It has none of 
the characteristics of medicine compounded of drugs. 
These create a requirement for continual Increase of 
quantity to be taken; and, if long persisted in, produce 
some form of disease. But the gas produces no appe- 
tite for itself. It passes by inhalation into the blood, 
and purifies and invigorates it. The system is thus ena- 
bled to throw off effete matter. Ton will find by experi, 
ence, if you try the treatment, that it will not increase 
the rapidity of the action of your pulse; though the 
beating thereof will be stronger under Its influence.' 

•' This explanation removed my objections, and I 
could see how such an agent could operate beneficially 
in cases of widely different symptoms and character. 

" Dr. Starkey said that the cells of my left lung were 
congested with catarrhal mucus, and that he believed 
thegas would at once address itself to the removal of 
the deposits, and the restoration of my full breathing 
power. 

"I entered on the use of the treatment, and at the 
end of three weeks, with an improved appetite, witb the 
ability to sleep several consecutive hours, with a meas- 
urable relief of the pain in the lung, and with Dr. Star- 
key's consent, I made the tour of the lakes from Erie to 
Duluth. in company with my venerable friend Henry C. 
Carey. Returning, we visited friends in St. Paul, Chi- 
cago, and Pittsburg. 

■' Notwithstanding the intense heat, I remained In 
Philadelphia during the summer, and inhaled thegas 
daily, with the happiest effect. Before Congress assem- 
bled in December, my lung had been relieved of much 
of its nauseous deposit, and I was able to breathe with- 
out pain. 

" Without detaining you with detail, I may say that in 
the progress of my recovery I had occasional hemor- 
rhages, whicb always preceded a pa' p able step In the 
progress of recovery; so that [ came to regard these un- 
welcome visitors as part of the remedial action of na- 
ture, assisted by Compound Oxygen Gas. 

" I am now more than ten years older than I was when 
I first tested the treatment. I have had no perceptible 
effusion of blood for more than six years. I breathe as 
deeply as 1 did at any period of my young manhood, 
and my natural carriage is so erect as to elicit frequent 
comment. 

** have regarded my case as a very extraordinary one, 
and yet 1 have had under observation one which I regard 
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as more remarkable than my own. That of a young lady, 
who had been paralyzed by fright or contusion when her 
horses ran away and her carriase was destroyed; and to 
whose father Dr. Starkey, after examining the case, said 
she was beyond the reach of human agency. I know her 
now as a happy wife and mother, restored to most ex- 
cellent health. 

" You may Judge of my restoration to health by the con- 
trast between the results of some of my recent Congres- 
sional debates, compared with whatthey were in 1874. In 
that year when I spoke in tho House in favor of the grant 
by the Government to the Centennial Exhibition,r was so 
prostrated by the exertion, that my dear friend, the late 
Col. John W. Forney, left the gallery, in which he hud 
been sitting, in order to come to the door of the hall to 
assist in relieving me when I should fall. I found, on 
quitting the floor, that there had been ageneral f earthat 
In my zeal 1 was passing beyond the bounds of pru- 
dence. 

" But on the fifth of May, 1882, when submitting an ar- 
gument in favor of a Tariff Commission, I held the floor 
for nearly three hours, though pHrts of the debate might 
be characterized as a wrangle betweenmyself and others; 
and as 1 did not obtain the floor until the afternoon, ^ 
surrendered it, because the close of the day had come, 
when members* appetites told them that dinner was on 
the table. The evening was passed in my rooms, with a 
high degree of sociability, in which a number of young 
ladies and gentlemen from my district, who happened to 
be in the House during my speech, participated. 

*' On a recent occasion I addressed five thousand people 
In the Philadelphia Academy of Music, without feeling 
any exhaustion. 1 have a hearty appetite, and am able 
to take iibundant exercise. I sleep well, and have a far 
better color in my cheeks than I had ten years ago. 

"You ask If I still continue the treatment. Whenever 
I am in Philadelphia, and feel a fresh cold, or suflEer from 
the nervous exhaustion which follows excessive labor, I 
goto the oflQce of Drs. Starkey & Palen, and resort to 
the treatment, and am never without the 'home treat- 
ment ' In Washington. I have the highest confidence 
not only in the treatment itself, but In Drs. Starkey & 
Palen as g^entlemen of skill, integrity, and good Judg- 
ment." 

To learn all about Compound Oxtgen, write to Drs. 
Starkey & Palen, 1109 Girard Street, Philadelphia, for 
pamphlet setting forth full particulars. 



KEW BOOKS AND PUBLICATIONS. 

The Air We Breathe, and Ventilation. 
By Heaiy A. Mott, Jr., Ph.D.. EM. 

John Wiley & Sons, New York. 

Id this book are briefly presented some element- 
ary truths, wilh a practical dissertation on ventilation 
by the aspirating system, or that which undertakes to 
withdraw the foul air, leaving the fresh air to take care 
of itself. 

The American Flour Mill and Mill 
Furnisher's Directory. E. Harrison 
Oawker, MilWHukf^e, Wis. 
It is said a Washington Solon was recenlly "posed " 
on the question as to what manufacturmg industry re- 
presented the most money in the United States, when 
his interrogator '■'enlightened " him by saying it was 
the milling industry. Now, the products of flouring and 
grist mills, by the census of 1880, were $505,185,000, re- 
presenting, of course, more than the manufactures of 
any other industry, but the materials which these mills 
ground up cost them $441,500,000, whichgo to tlie credit 
of our agricultural production. The millers, however, 
do a big business; there are over ^4,000 establishments, 
employing a capital of $177,000,000 and some 60,000 
hands. To make a good direccory of this great business 
is no small job, but this is what Mr. Cawker,of the Unit- 
ed States Miller^ Milwaukee, has attempted. There are 
over 25,000 flouring mills in the Uni 1 ed States and Cana- 
da noted, and the book indicates in many instances the 
kinds of flour made, the capacily of the miJls, the power 
used, etc. The book is evidently the result of great 
labor and studious attention to details. 




HINTS TO COERESPONDENTS. 

No attention will be paid to communications unless 
accompanied with the full name and address of the 
writer. 

Names and addresses of correspondents will not be 
given to inquirers. 

We renew our requestthat correspondents, in ref errln g 
to former answers or articles, will be kind enough to 
name the date of the paper and the page, or the number 
of the question. 

Correspondents whose inquiries do noc appear after 
a reasonable time slioiiid repeat them. If not then pub- 
lished, they may conclude tLiat, for good reasons, the 
Editor declines tliem. 

Persons desiring special information which is purely 
of a personal character, and not of general interest, 
should remit from $1 1,0 $5, according to the subject, 
as we cannol, be expected to spend time and labor to 
obtain such information without remuneration. 

Any numbers of tlie Scientific Ambrican Supple- 
ment ref erred to in these columns may be had at liie 
office. Price 10 ceurs each. 

Correspondents sending samples of minerals, etc., 
for examination, should be careful to distinctly mark or 
label tlieir specimens so as to avoid error in their indenti- 
flcation. 



(1) A. B. W. writes: I have tried several 
kinds of rubber cement for soling and patching rubber 
boots and shoes, but they have jiot given satisfaction, 
the patches and solea coming off in a week or ten days* 
wear. Please inform me how to make a cement that 
will do this work satisfactorily? A. The ordinary rub- 
ber cement which is so much used by fine shoemakers 
is made by dissolvins: a quantity of gutta-percha in 
chloroform or carbon disulphjde until the solution has 
the consistency of honey. Thin down the parts to be 
cemented, then spread a small quantity of the cement 
well over the parts to be joined. Warm the parts over 
a flame or fire for half a minute, bring the surfaces to 
be united together, and hammer well or clamp flrmly. 
The cement dries in a few minutes. 



(2) C. E. W. asks: 1. Is compressed air 
machinery very expensive? A. Pumps for compressing 
air that are in the market are large and expensive, and 
made to run by steam pump — and engine attached. 2. 
Can it be used to advantage in connection with a wind 
engine? A. A pump for a wind mill to work as a com- 
pressor has not yet been utilized that we know of, al- 
though there has been a great deal written and publish- 
ed upon that subject of late, a Could an amateur with 
a good screw cutting foot lathe and a reasonable de- 
gree of inventive genius produce a satisfactory machine 
for said purpose? A. An amateur could make a more 
or less perfect compressor according to his ability. 3. 
Will you be kind enough to give working drawings and 
description of a cheap compressor and receiver, to- 
gether with a pneumatic engine? A. AVe could not give 
you designs or drawings suitable for your wants. A 
compression pump is nothing more in design than the 
ordinary suction pump wilh order or the valves revers- 
ed. The pneumatic engine for running by compressed 
air is not essentially different from a steam engine. 

(3) M. 0. K, asks for a formula for making 
marine glue for putting canvas onto a small boat. One 
that can be applied to the wood and, after it has set the 
canvas ironed on with a hot flat iron? A. In Supple- 
ment, No, 158, are givsn a number of formulas for glues, 
including marineglue. TbefoHowingmayalso be found 
suitable: 3 to 4 parts India rubber, dissolve in coal tar 
benzine, add to the thickish fluid 65 parts powdered 
seedlac. This glue must be heated to about348'' Fahr. 
before applying. 

(4) C. W. H. asks for a receipt for making 
a paste that will keep paper labels on tin boxes? A. Use 
a dilute solution (1 to SO) of white gelatine OJ* isinglass. 
orStaich paste with which a little Venice.turpentine has 
been incorporated while it was warm. 

(5) H. L. O. asks: How cold would this 

earth become if ail heat was removed, both artificial 
and natural? A. The earth's sarface would rapidly 
cool down to the temperature of space, if removed from 
the influence of the sun. We do not know how cold 
space is by any experiments or observations. 

(6) S. M. asks for formula for making a 
good quality of baking powder? 

A. Powdered cream tartar 30 oz. 

Sodium bicarbonate 15 '' 

Flour 5 " 

All well dried; mix thoroughly, and keep dry, 

(7) C. W. S. asks: What is the salt solu- 
tion — salt dissolved in the nitrate of silver? Will this 
process do to strip the tin from tin cans, etc.? A. Salt 
solution is ordinary salt dissolved in water. This solu- 
tion precipitates the silver as chloride, which when fus- 
ed with borax reappears in its metallic form. This pro- 
cess is not applicable to the separation of tin from tin 
cans. 

(8) J. A. T. writes: In silver plating on 
steel and Britannia metal I found that the silver does 
not adhere flrmly, but peels off whea burnished. Can 
you tell me how to prevent it, or how thofec two metals 
are prepared before they are placed? A. Thoroughly 
clean the articles. Put on the first coating witli astrong 
battery and strong solution (striking solution). 

(9) J. S. McD. asks for a liquid that will not 
freeze, that can be used safely without injury to pack- 
ing in hydraulic cylinders? A. Try alcohol, or water 
with a small percentage of glycerine added. 

(10) H. B. C. asks why, if the positive pole 
of a sulphate of copper battery be connected with ihe 
negative pole of a bichromate of potash battery, or vice 
versa, little or no current flows between the remaining 
poles? A. It is simply because the current from one 
battery nearly or quite counteracts that from, the other 
battery, 

(11) J. W. B. — The following is given by 
certain authorities as the composition of Hostetter's 
bitters: 

Calamus root 2 pounds. 

Orange peel • 2 " 

Peruvian bark , 3 *' 

Gentian root 2 " 

Colombo root 2 " 

Rhubarb 8 ounces. 

Cinnamon 4 " 

Cloves 3 ** 

Diluted alcohol ,4gallons. 

Water 3 *' 

Sugar 2 pounds. 

(13) W. J. J. asks what makes the water 
crack and bang in steam pipes, especiatJy in pipes for 
heating bouses, stores, etc., when the steam is turned 
on? A. It is generally attributed to the condensation 
of the eteam in the pipe. Sometimes a \vater hammer is 
produced by the current of steam driving the water be- 
fore it. 

(13) G. B. F. asks: What, if any, other trans- 
parent hard stone than a diamond crystallizes in dode- 
cahedron form in which all of the natural facets are 
convex? Weigbtof stone I refer to is 128 grains^ has 
no shade of color, is symmetrical in form, clear as a 
drop of spring water, so bard that emery will not scratch 
it, speciflc gravity a little over 31^. I pronounce it a dia- 
mond, having seen many rough diamonds, and this is 
the most perfect in its crystalline form which I have 
ever seen. Whatwould beits probable value at present 
rate8,'if the stone is such as I have described? A. Prom 
the description, the nearest mineral that it would re- 
semble besides the diamond is the white topaz. The 
hardness of the latter is but 8, while the diamond is 10, 
and the corundum gems, such as ruby, sapphire (the 
same composition as emery), are 9. Its value as a dia- 
mond cannot be estimated unless examined. In England, 
a diamond weighing 1 carat (3'2 grains troy) and of the 
purest water is worth, when cut and polished, £12. 
From this as a starting point, the ''price increases with 
tiie square of the weight multiplied by 0'19. 

(14) N. J. S. writes: Can you recommend 
any application that will render the pine floor of a hemp 
twine mill imperfectly combustible? Covering with 
sUeet iron is not practicable, ''fireproof" paint will wear 
ofi, and salt solutions cause too much dampness. A, 



Nothing will readily penetrate a pine floor to a sufficient 
distance to be of any service. Better give the floor a 
coating of asbestos fireproof paint, and renew it from 
time to time in the worn places. 



INDEX OF INVENTIONS 

For vrlilch Letters JPateut of the United 
States were Granted 

Februarvl2 1884 

AND EACH BBARING THAT DATE. 

[See note at end of list about copies of these patents.] 



Abrading tool, W. P. Barclay 293,398 

Adding machine, A. K. Barmore 293,399 

Airbrakes, etc., flexible tube for, F. A.Magowan. 292,481 
Animals, exterminating ground burrowing, D. L. 

1 Johnson 293.470 

; Auger, post, J. E. Miles 293,490 

Bag. See Feed bag. Mail bag. 

Bag fastener, C. Collins 393,,'i64 

Bag bolder, C. J. Sanlcer 293,279 

Bars, machine for drawing, J. S. GrifBn 293,450 

Battery. See Electric battery. 

Beans, nuts, fruits, etc., table for assorting, J. 

.Johnson 29,'i,333 

Bed bottom, folding, G. H. Maynard 293,486 

Bedstead, sofa, J. McGrath 293,488 

Bee hive, T. Gorsuch 893,449 

Bell ringing apparatus, electric.'.O. Gassett 393,571 

Bicycle, Thomson & Spence 293,377 

Bicycle brace, W. X. Stevens 298,284 

Bleaching, process of a"nd apparatus for, J. B. 

Thompson 293,376 

Blowers, driving mechanism for fan, J. E. Row- 
lands 293.360 

Bolt or rivetmachine, J. Morgan 293,348 

Bone black, apparatus for revivifying, E. P. East- 

wlck 293,430 

Boot or shoe, H.E. Randall 293,854 

Boot or shoe, G. Rollhaus 293,359 

Boots and shoes, device for stretching, H. Glines. 293,448 

Boring tool, G. vv. Baker 293.397 

Bottle, Heinig & Stitzel 293,460 

Bottle stopping device, G.S.Norris 293,269 

Box and similar receptacle, W. Von Barteln 293.288 

Bracelet, chain. H. A. Church 293,41B 

Bracelets, clasp for roller chain, H. A. Church..., 293,419 
Bracket. See Electrical extension bracket. 
Brake. See Carriage brake. 

Bretzel machine, W. Lampert.. 293,336 

Bricfeklln, W. H. Melcher 293,489 

Brick machine, R. N. Ross 293,596 

Bridge, C.G. Dibble 293.437 

Building block, J. J. SchilUnger 293,634 

Building blocks, machine for making, J. J. Schil- 

linger 293,525 

Building, fireproof, J. J. gchillinger 293,523 

Bung extractor, G. M. Doersch 293,282 

Bushing and plug, tap hole, H. A. Rueter 293,378 

Button,P. Kalish 293,472 

Button, F. A. Smith, Jr 293,531 

Button, J. F. Thayer 298,539 

Button and fastening, G. W. Prentice 293,517 

Button fastener, C. H. Eggleston 293,333 

Button or stud fastener, D, F. Baxter 298,301 

Button setting instrument, C. H. Eggleston 293,234 

Can. See Oil can. 

Car brake, J. M. Grace 293,819 

Carbrake, J. Harding 396,455 

Car brake and coupler, combined, E. B. Meat- 
yard 296,268,293.264 

Car coupling, C. Flynn 293,442 

Car coupling, Hansgen & Coleman 293.335 

Car coupling, L. D. Hooper 293.466 

Car coupling, T. C. Jones 293,579 

Car curtain fixture, street, J. A. Watt 296,291 

Car door, railway freight, N. P. Liljeholm 293,479 

Car, railway, E. B. Meatyard 293,265 

Car, railway, T. L. Wilson 293,608 

Car roofing, A. V/. Gilmore 293,447 

Car, stock, L. R. Stiles 298.285 

Car ventilator, O.H. Jones 293,578 

Car wheel. R. N. Allen 293,211 

Cars, unloading platform, J. Houlehan 293,467 

Carding andspinningmachineryfor the manufac- 
ture of asbestus yarn, etc., W. Wood 296,391^ 

Carpet stretcher. Bowers* Thompson 293,410 

Carriage brake, child's, G. D. Paul 293,351 

Carriage curtain fastening, J. Sage 293,522 

Carrier. See Cash and. parcel carrier. Hay car- 
rier. 

Cartridge case, W. lorenz 296,257 

Cartridge implement, J. H. Barlow - 298,297 

Case. See Cartridce case. Filter case. Shipping 
case. Shot case. 

Cash and parcel carrier. C. Grant, Jr 29,1,241 

Casket for preserving the bodies of children,' cool- 
ing, 0. M. Rntan 293,861 

Castings, machine for making molds for, B. 

Thomas 293,541 

Center board for vessels. B. Center 293,226 

Chain, drive, J. C. Bloom 293,407 

Chain, drive, E. M. Morgan 298,493 

Chain, ornamental, H. A. Church 293,417 

Chair. See Reclining and folding chair. Window 
cleaning chair. 

Chimney cap, M. SchoU 293,526 

Churn, O. P. Scribner 296,588 

Cider mill, M. P. Schenck 293,362 

Cigar cutter, A. H. Kirk 293580 

Cigarstand C.N.Swift 293,374 

Clasp. See fastening clasp. 

Clay crushing roller, J. w. Penfield 293,270 

Cloak, S. Wetzler 293,386 

Clock, alarm, C. S. IjCwIs , 293,583 

Clock, electric, G. M. Herotizky 293,613 

Clocks, striking mechanism for eight day, E. A. 

Muller 293,589 

Cock, stop, J. Porsch, Jr 293,515 

Collar, K. Perpente 293,508 

Conduit, asphaltio concrete, W. W. Averell 293,214 

Cord, macbine for making ornamental looped, A. 

Urbahn 293,605 

Corset, T. S. Gilbert 293,446 

Corset busk fastening, D. Essex 298,667 

Cotton gins, etc., saw for, D. B. Haseltoa 298,576 

Cotton picker stem, C. T. Mason, Jr 293,484, 293,485 

Coupling. See Car coupling. Hose coupUng. 
Thill coupling. 

Creamer, centrifugal, G. De Laval ... 293,314 

Crib and cradle, combined. S. G. Sine. 293,530 

Cuff and wristlet, driving, B. B. Northrup 293.600 

Cultivator, B. C. Bradley 293,557 

Cultivator, L. A. Bringler 298,221 

Cultivator, T. Meikle 293,266 

Cultivator, tongueless wheel, T. B. Jewett 293,331 

Cultivators, attaching plant:sblelds to, C. H. Hop- 
kins 293,465 



Curry comb, F. A. Canfleld 293,116 

Cut off valve gear, E.Reynolds 293,856 

Cutter. See Cigar cutter. Tliread cutter. Vege- 
ble cutter. 

Cutter head, Morrison & Allen 293,494 

Cutter head, G. J. Shimer 293,529 

Damper, R. L. Walker 293.543 

Damper regulator, G. W.Smith 293.367 

Dental engine attachment, J. W. Norwood 293 502 

Dental plugger, J. W. Norwood 293.601 

Digger. See Potato digger. 

Door closing device, W. A. llolwell 293,326 

Door hanger. J. E. Schmid 293,598 

Door lock, B. Wesselmann 293.548 

Door lock, sliding, s. s. Peterson 293,593 

Doors, roller track mechanism for pendant slid- 
ing, E. W. Martin 293.839 

Draft equalizer, J. w. Steel 293,283 

Dress attachment, E. Whaples 293.887 

Drill making machine, E. O. Williams 293.292 

Drilling machine. L. Herrick 293.246 

Earring, F. W.Moore , 293,268 

Egg carrier, Wallich & Rigler 293.606 

Electric battery. Clarke* Leigh 293,563 

Electric miichine, dynamo, F. K. Fitch . 293,441 

Electric machines, mechanism for driving dy- 
namo, Markle* Wayne 293.482 

Electric motor, W. Bradbury 293,556 

Electrical conductors, method of and apparatus 
for laying branch underground, Philip 3 & Kit- 
son 293,271 

ILIectrical extension bracket, J. E. Giles 293,318 

Electrical generator or motor, T A. Edison 293,432 

Electrical meter, T. A. Edison 293,485 

Electrical wire, manufacture of compound, 'L. 

L. Smith 293,532 

Elevators, combined automatic floor and safety 

clutch for, T. H. Wood 293,390 

Engine. See Pumping engine. 
Extractor. See Spike extractor. 

Fan, rotary, C. E. Tunellus 893,286 

Fastening clasp. L. Hill 293,247 

Peed bag for horses, G. w. Home 293,260 

Feed water purifier, W. K. Stevens 293,537 

Pence, J. A. Grove 293,575 

Fence, J. W. Messenger 293.842 

Fence, Wertz & Spicer 298,547 

Fence post, iron or steel, E. J. Carson 293,225 

Fence staple, driver, J. D. Van Bibber 293,287 

Pence wire barb, T. C. Lord 298,584 

Fences, machine for making wire and slat, W. 

Van Horn .^. 293,382 

Fencing, barbed metal strip, W. B. Brock 293,411 

Fencing, barbed wire, w. E. Brock 293.412 

Fermenting room in distilleries, P. W. Wolf 293,294 

Fibers of plants, machine for extracting and 

cleaning, P. Cohn 293,422 

Filter and cooler, combined water, F. E. Cady. . . . 293.562 

Filtercase,E. S. Rich 293,619 

Firearm, magazine, w. H. Elliot 293,815 

Fire escape. N. R. BaaretaJ 293,215 

Fire escape, W. N. Griswold 293,322 

Fire escape, D. C Pierce 293,852 

Fluid meter, H. Frost 293.317 

Folding seat, J. E. Wakefield 293,384 

Fruit package cover, J. Harris 293,456 

Furnace. See Hydrocarbon furnace. Ore fur- 
nace. 
Furnace firegrate and frame. H. W. Loveland... . 298,258 

Furnace grate and frame, H. W. Loveland 298,258 

Furnace grate, J. A. Price 298,273 

Furnace grate. Price* Wright 293,274 

Furnaces, apparatus for consuming smoke in, J. 

Elliott 293,486 

Gas lighter, electro magnetic, E. H. Jenkins 293,330 

Gate. See Water gate. 

Gate operating apparatus, H. Ziegler 293,650 

Generator. See Electricalgenerator. Steam gen- 
erator. 
Glassware, etc., ornamentation of, \''. Bliithgen.. 293,408 
Glycerine from fatty matters, extracting, E. F. & 

B.N. Michaud , 298,844 

Grain crushing roll, J. M. Case 293,306 

Grain drill roller attachment, Wlshart & Buzick. . 293,389 
Grain, machine for breaking or reducing, A. C. 

Nagel et ffl! 298,496 

Grain sacker. R. H. Purnell 293,594 

Granary. R. M. Grler 298,6V4 

Guai'd. See Molding machine guard. 

Hair dressing and wash for silks, laces, etc., H. 

P. StUltz 293,372 

Hammer and tack holder, tack, A. A. Potter 293,516 

Hammering machine feed table, vv. D. wood 293,611 

Harness loop, A. Cofltoan 298,4a 

Harness, manufacture of portions of a, Stanley 

& Lemassena 298,583 

Harrow, W. E. Budd 293,904 

Harrow for cultivating listed corn, B. Clark 293,227 

Harrow, wheel, P. L. Rumble 293,520 

Harvester, L. Miller 298,346 

Harvester. A. Robinson 293,368 

Harvesters, endless carrier for. J. Wagner 293,388 

Hat bodies, apparatus for trimming, E. Tweedy.. . 293,380 

Hawsepipe.H. winter 293,610 

Hay carrier, P. P. GrosscupL 293,451, 298,452 

Heating and ventilating buildings, apparatus for, 

J.H.Manny 393,260 

Heel bottoms, machine for finishing, Tyler & 

Smith 293.604 

Hinge, automatic gate, W.Hull. 298,327 

Hinge, scuttle, w. u. Carter 293.416 

Hod, builder's. S. Ashworth 298,551 

Holder. See Bag holder. Lamp holder. Sash 

holder. Whip holder. 
Hoops, machine for lap shaving, H. P. Campbell.. 293,224 

Hopple for horses, Cottle & Ivie 29S.812 

Horseshoe, T. C. Evans , 293.439 

Hose coupling, S. Hamer ... 293,463 

Hot bouses, watering apparatus for, W. H. Howe. 298,577 

Hydrocarbon furnace, W. H. Brooks 293,560 

Insecticide,!. S.Graves ,293,820 

Insulation of railway tracks used for electric cir- 
cuits, T. A. Edison 293,483 

Insulator for electric wires, A. VV. Hale 296,242 

Intestines, machine for scraping and cleaning, A. 

M.Woods 293,392 

Iron breaker, pig, T. A. Blake 293,406 

Ironing machine. Podger & Davey 293,514 

Ironing machine, L. H. Watson 293,290 

Jack. .See Lifting jack. 

Jeweling machine. E. Homrighous 293,249 

Kiln. See Brick kiln. 

Kiosk, A. C.y.Rlbot...'. 298,595 

Knife. See Mincing knife. 

Lace, etc.. shoe, F. P. Shorey 293,599 

Lamp, L. O. Brekke 293,559 

Lamp fixture, combined gas and electric, a. Berg- 

mann , , , 293,5iiS 

Lamp bolder, incandescent electric, J. Lanffue- 

reau ....:.':.. 398,256 

Lamp, Incandescent electric, T. A. Edison. 293,484 

Lamp lens attachment, C. F. Martine 293,686 
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Lamp socket, electric. S. Bergmann 293,552 

Lamp, voltaic arc, O. A. Moses 293,495 

Latch, door, C. W. Pierce 293,612 

Latch, extensible, Copeland & Wright 293.424 

Latch, gate, W. Hull 293,253 

Lathe dog, WlnSlow & Atkins 293,293 

Leaf table, J. A. Conover.... 293,565 

Leather polishing machine, A. Cerf-Lauzenherg.. 293,308 

Leggin, J. A. King... 293,475 

Lifting jack, J. Barrett 893,40(1 

Lightning difluser, L. G. Woolley 293.612 

Lock. See Door lock. Railway rail lock. Safe 
lock. 

Lock, B. P. Teeters 293,376 

Lock and latch, combined, A. D. Holland 293,248 

Locomotive ashpan.W.H.D. Newth 293,350 

Locomotive grate, I. W. Swallow 293,602 

I-og loader, J. P. Hanson 293,244 

Log turner, W. Frey 293,316 

Loom harnesses with their actuating mechanism, 

device for connecting. J. P.Kelly 293,334 

Lubricating box, journal, G. F. Senter. 293,614 

Llbricator, A. Noteman 293,590 

Machinery, sliding bed for, F. Outram 293,591 

Magnet, CM. ,\lany 293,338 

Mall bag, W. Hawn 293,459 

Measuring velocity by electricity, F. VV. Gushing. 293,426 

Mechanical movement, J. B. Martel 293,483 

Metal in the earth, electrically locating and fol- 
lowing veins of , J. Prince 293,518 

Meter. See Electrical meter. Fluid meter. 
Water meter. 

Microscope, binocular, E. Bausch 293,217 

Middlings, machine for treating, J. J. & E. T. 

Faulkner 293,236 

Mill. See Cider mill. 

Mincing knife, R. J. Victor 293,542 

Molding machine guard. Squires & Shrlver 293,534 

Molding machine, sand, W. N. Barrows 293,401 

Mortising machine, H. A. Wilbur 293,607 

Motion, device for converting. W. R. Lampton.... 293,477 
Motor. See Electric motor. 

Mower. lawn, C. II. Paxson 293,507 

Nai)kin ring and holder, G. A. Bahn 293,396 

Nut lock, F. H. Agnew 293,295 

Nut machine conveyor, M. D. Stedman 293,370 

Oil can, J. \V. Jackson 293,468 

Oil cloth, manufactureof.McGavin & Sanford.... 293.487 

Oil cup, R. A. Fisher 293.237 

Ore furnace, G. B. N. Tower 293,378 

Organ, reed, J. B. Hamilton 293,454 

Organ treadle, J. Hessler 293,462 

Paddle wheel, feathering, C. L. Petersen 293,509 

Paper bag machine, W.B.Purvis 293,353 

Paper holder, M. F.Newbury 293,349 

Paper, machinery for manufacturing ornamental, 

W.M.Crane 293.229 

Paper making machines, drive for, G. Kaffenber- 

ger 293,471 

Paper manufacture from the plant galega, II. da 

Costa Correa Leite 293.566 

Paper, manufacture of ornamental, W. M. Crane . 293,228 
Paper pulp, machine for forming hollow ware 

from, J. G. Bodge 293,220 

Peanut cleaning and separating device, J. John- 
son 293333 

Pen, fountain, L. E. Waterman 293,545 

Pencil and eraser combined, self-sharpening, H. 

B. Scammell. .......; 293,280 

Percolator, vacuum press, C. R. Enapp 293,335 

Piano action, P. St. Amant , 293.369 

Piiino sounding bo'ard, G. Caddick 293.414 

Pie crust, machine for rolling, H. H. Olds 293,504 

Pillow, dress, G. Noble 293,499 

Pipe. See Hawse pipe. 

Pipe molding pit. Long & Killer 293,480 

Plaiting machine, J. B. Foley 293.239 

Planing machine, metal, K. P. & H.€. Walter. 293,289 

Planter, check rower corn, A. Anderson 293.395 

Planter, corn. B. Scott 293,366 

Plow, A.G. Christman. 293,309 

Plow, C. Huehn 293,252 

Plow, combination, J. D. Pace 293,605 

I 'ocket, W. F. Russell 293,597 

Pool playing, ball rack for, J. S. Hausman 293,458 

I'otafo digger and ridger, B. W. Binlord 293,403 

Potato screen, O. J. Smith 293,368 

Press for wheat bran, etc., M. Y. Thompson 293,603 

Printing press, C. B. Cottrell 293,313 

Projectile, H. F. Mann 293,337 

Protector. See Tree protector. 

Pulley. C. Kemble 293.255 

Pulley clothing, G. Jaquith 293,469 

Pulley, ditferential, G. Smith, Jr 293,281 

Pulp and fiber, machine for reducing wood to, G. 

P.Evans 293,235 

Pump, N. Hemenway 293,461 

Pumping engine, direct acting duplex, K. W. Ham- 
ilton 293,243 

Pumping engine, oscillating steam, P. D. Maltby .. 293.585 

Railway rail chair, G. Weeks 293.546 

Railway rail lock, J. Piitterson 298.692 

Railway rails to metallic ties, fastening. G. W. 

Bloodgood 293,302 

Railway signal, electric. Upham & Rogers 293,381 

Rattan working machine, H. A. Meyer 293,343 

RecJIning and folding chair, P. E. Young 293,393 

Reed board, M . Bray ... 293,558 

Refrigerating counter for bar rooms, C. B. 

Crockett 293.425 

Regulator. See Damper regulator. 

Reinholder, L. A. Koplin 293,476 

Rock drill, steam. A. & A. L. Stevens 293,371 

Roller. See Clay crushing roller. 

Roller mill feed mechanism, N. AV. Holt 293,464 

Roofing fabric, H. M. Miner 293,491 

Roofling fabrics, manufacture of, H. M. Miner 293.492 

Rotary engine, J. H, Phelps 293,511 

Rule and try square, W. N. Nash 293.497 

Saccharine liquids, defecating, G. B. Boomer 293 409 

Saddle or saddle tree, Stanley & Lemassena 293.601 

Safe lock. .J. White 293,388 

Sampling tube, P. Contant 293,423 

Sash cord fastener, H , L. Blodgett 293,654 

Sash holder. G. P. Clements ... 293.310 

Sash, window. H. W. Schroder 293,527 

Saw, J.H. Riley 293,276 

Saw mills, log jacking mechanism for, J. P. Han- 
son 293,245 

Saw set, J. M. Morehead 293,588 

Scrapers. blankforroad.G.D. Itf atcham 293,261 

Screen. See Potato screen. 

Seals, lead ribbon lor metallic,.E. e. Sloan 293,600 

Seat. See Solding seat. 

Sewing loops to the surface of fabrics, machine 

for. Levy & Sedmlhradsky , 293,478 

Sewing machine ruffilng attachment, J. S Sackett 293.521 
Sewing machine thread guide, J. H. H. Bennett. 293.402 

Shade pull, C. \Y. Clark 293,311 

Shade roller, spring, S. 11 artshorn 293,457 

Sheathing planks, device for guiding tongued and 
grooved, T. B. Brown ' 



Shipping case, A. M. Plfttt 

Ship's fender, J. H. Grell, Sr 

Shot case, Q. A. Ellis 

Show case, Ladd & Whitaker 

Sign for cars, travehng, T. H. Bowles 

Signal. See Railway signal. 

Skate, \V. A. Sutton 

Skate and skate fastening, roller, E. H. Barney . . 
Skate, roller, E. H. Barney. 

Skylight, A. Drummond 

Snow plow, I. S. Filbert 

Soldering machine, can, D. M. Monroe 

Spark arrester, A. O. Frick. 

Spark arrester and flue supporter, combined, J 
C. Ridley 

Spike extractor, J. Bbbert 

Spoke extractor, R. N Caughell 

Spring. See Vehicle spring. 

Stamp canceler, A. M & S. M. A. Fortier 

Stamp, canceling, P. Pfeifer 

Staple and die, combined, J. F. Thayer 

Steam holier cleaner, J. II. Foster 

Steam boiler fire box, R. L. Walker 

Steam generator, G. F. IJrott 

Stocking and manufacturing the same, E. Schill- 
ing..... 

Stove service apparatus, W. Miller 

Stove grate, E. W.Anthony 

Stove, vapor, F. A. Lyman 

Table. See Leaf table. 

Tanning hides, L ..Schnadel 

Tape and making the same, bias, C. H. Farmer 

Telephone transmitter, H. C. Buck 

Tennis racquet, Greenough & Boardman 

Theater appliance, W. II anion 

Thill coupling, 0. C. Mehurin 

Thill coupling, O. Tower 

Thill couplings, anti- rattler for, J. N. Berry 

Thimble, sewing, E. F. McCartney 

Thrashing machine, M. J. Foster 

Thread cutter and holder, E. Jerauld, Jr 

Tile machine, P. H. Kells: 

Tobacco box and cutter, combined, C. S. Bird 

Toilet case, F. Ficke 

Toy, advertising, R. Albrecht 

Trap. See Vermin trap. Water trap. 

Tree protector, F. R. Hogeboom 

Truck, binder, J. C. Smith 

Truss, Darling & Schulz 298,230, 

Tube. See Sampling tube. 

Umbrella runner, J. B. Wilson 

Underground wire conduit, T. L.Smith 

Urinal, A. B. Pullman 

Valve, J. M. Goldsmith 

Valve. 0. Jenkins.... 

Valve, balance slide, W. T. Beaser(r) 

Valve, check, C. Jenkins.. 

Valve, stop, A. Rappold 

Vegetable cutter. Earth & Spilger 

Vehicle spring, G. E. Blaine 

Vehicle, two whffeled, H. Greenfield 

Vehicle, two wheeled, G.K. Guerne 

Vehicle, two wheeled, G. W. Kerr 

Vehicles, propelling, B. S. -Aloore 

Velocipede. S. N. Silver 

Velocipede, J. M. Staples 

Velocipede foot rest, W. Kressly 

Ventilator. See Car ventilator. 

Vermin trap. H. T. Windt 

Voltaic batteries, automatic feeding apparatus 
for,F. L.Pope 

Wagon circle, Iron , J . Massey 

Watch regulator, A. C.Clausen 

Watches, device for holding th6 stem in the pen- 
dant of stem winding, A. W.Miller 

Water closet attachment, L. H. Burnett 

Water gate, P. Ogden 

Water meter, piston, W. R. Park 

Water trap, W. J. English 

Water wheel, Flenniken & Graham 

Weather strip. G. Burkhardt 

W eather strip. D. Warnock 

Wheel. See Car wheel. Paddle wheel. Water 
wheel. 

Wheel, G. w. Howell. 

Wheel, J. B. Nefl' 

Whip holder, S. J. Boswell 

Window cleaning chair, A. Dormitzer 

Window screen. M. Roberts 

Window, store, L. C. Bailey 

Wire, machine for making barbed, L. E. Sunder- 
land .. ..... — 

Wire straightening machine, C. ADKStrom.293,212, 

Wire stretcher, W. H. & J. W. B'iss 



293,613 
293,321 
293,437 
293,5S2 
39,3,555 



293,373 
293,293 
293,299 
293,429 
298,569 
298.316 
293.445 




293,587 
293,296 
293,259 

293,364 
293,440 
293,561 
293,578 
293,324 
293,311 
293,379 
293,218 
293,262 
293,570 
293,254 
298.473 
293,404 
293,568 



293,463 
293,282 
293,231 

293,549 
293,533 
293,275 
293,240 
293,329 
10,449 
293,328 
293,365 
293,300 
293.219 
293,672 
293,823 
293,174 
293,347 
293,366 
293.586 
293,581 

293,609 

293,K2 
293,840 
293,420 

293,267 
293,805 
293,503 
293.S06 
293,438 
293,238 
298,413 
293,385 



293,251 
298.498 
233.303 
293,423 
298,277 
293,216 



NO PATENT 

IS CLAIMED ON ACCIDENT INSURANCE BY THE OLD 

TRAVELERS 

OF HARTFORD, CONN. 
BUT IT SAS NEABLY AS GREAT A 

MONOPOLY 

Of the business in America as though there were. 



Only Great Accident Company on the Continent. 

Paid Policy-Holders $1,154,000 in 1883. 
Rates as low as will Secure Full Payment of Policies. 
Has the money to pay its bills, and Pays Them. 

Oniy $5 to $10 per year, for all Ordinary Occupations, secures $1,000 in case 
of death, and $5 weekly indemnity for disabling injury. 



'^tofrt!SJ«,fB!5. 



Inside Piia-e. enrli iii$iei'tinii . - - ^Tt ceiiti* n. Iiiie> 
BiLcIf l*3i<re. eacii iiiat^riinii - - - !$1.00 ii line. 

(About eight words to a line.i 
Engravings may head advertisements at the same rate 
per line, by meas^irem^nt. as the letter press. Adver- 
tisements must be received at publication Qfflce as early 
as Thursday morning to appear in next issue. 




-^IFIRE —AND—- VERMINi-^ 

FR.OOIT' 

Sample and Circular Free by mail. 
U. S. MINERAL WOOL CO., 22 Courtlandt St., N. Y. 



^ Pulverizes everything— hard, soft, gummy, eta. 

^ The best Clay Grinder and the best Cotton Seed t^ 

> Huller in the world. . p^ 

^ Portable Steam Engines, Stationary Engines, W 

^- Horizontal and Upright Boilers, all sizes, on H 

(y hand for immediate delivery. t^ 

fS 10 Barclay St., N. Y. City. • 



HEAT IN RELATION TO CHEMICAL 

Action. By Henry Allen. A review of some of the re- 
sults that have recently been obtained by experimenters 
in the branch of physics known as thermo-chemtstry. 
Description of apparatus used by M. Berthelot in his 
calorimetric determinations. The fundamental princi- 
ples of thermo-chemistry explained. Decomposition of 
water by metals. Action of hydrochloric acid. Sul- 
phides. Nitric acid. Contained in Scientific Ameri- 
can SUPPLEMENT, No. 291, Pricc 10 cents. To be had 
at this oflflce and from all newsdealers. 



393,318 
293,406 



DESIGNB. 

Carpet, J. L. Folsom 14.642 to 14,663 

Carpet. W. J. Gadsby 14,664 

Carpet, A. L. Halliday , 14.668 to 14,611 

Carpet.D. G.Mellville 14,673 

Coffin plate, E. H. & J. H. Eldridge 14,641 

Collar and cuflF, F. Piebes 14,675 

Dish, vegetable, H. Alcock 14,640 

Fender, J.H. White 14,676 

Insulator, S. Oakman 14,674 

Mitt, lady's, W. P. Jennings 14,672 

Trimming, G.F.Gminder.. U,665, 14,666 

Type, font of printing, J, Graham 14,667 

TRADE MARKS. 

Bitters. W. H. Burt 10,924 

Bolting cloth, C. Schindler-Bscher 10,931 

Cigars. G. Paulsen 10,929 

Cordials nnd Uquors, Luyties Brothers 10,933 

Cornmeal, Woodward & Crofut 10,940 

Dyes, package, F. A. Ransom 10,934 to 10,939 

Fertilizers, C. Meyer, Jr 10,928 

Liniment and inhaient, S. Spencer 10.932 

Ointment, pile, W. R. Post 10,930 

Tobacco, cigars, and cigarettes, plug, twist, fine 

cut, and smoking, W. T. flancock 10,925, 10,926 

Tobacco, plug, Liggett & Meyers Tobacco Com- 
pany 10.937 



SlO to $1,000 buys county rights to manufacture 
and sell valuable invention required in every house, etc. 
Indorsed by highest authority. No competition. Pro- 
fits 200 per cent. Specially suits woodware trades. Ad- 
dress J. BADGER, RockviUe Centre, Long Island, N. T. 



HEAT AND LIGHT.— BY ROBERT 

Ward.— An able and interesting review of some of the 
former and present theories of scientists to account for 
the production of heat and light ; with comments by the 
author on a few of the fallacies on which such theories 
have been founded. Contained in Scientific Amert- 
CAN Suppi.EMBNT, No. 259. Pricc 10 cents. To be had 
at this office and from all newsdealers. 




COILED WIRE BELTING. 

Cheaper. Ten times more durable. In- 
creases power. Wear on machinery is les- 
sened. Runs smoother and with less noise. 
Never slips. Never requires taking up. No 
loss of time with belt nooks or lacing. Is 
not affected by water, oil, steam, or weath- 
er. Runs hand or foot power machinery 
with one third less labor. Send for de- 
scriptive circular. Sole mfrs. of colled 
Steel wire belting, sash, cord, and door 
springs. Coiled Wire Beiting Co., 328 and 
330 Seventh Avenue, New York. 




$15 



■Singer' Sffi,?/pf' 

A Curder. Rulller, TucK- 
er, Five Hemmers.Bind L 
er, Thread Cutter, Need ^ 
les, Oil and full outfit with each.- 
Guaranteed to be perfect. War- 
ranted djears- Don't pay double 
for machines no better, when you 
can try these before you pay a cent 
All late improvements. Runs light 
with little noise. Handsome and 
durable. Circulars with huii) 
.. , . , dreds of testimonials free* 

eE0.PATN£ ^ CO, iTIliixdATe., Chicago.IU. 



50 



NEW all gold motto and hand Chromo Cards, no 2 
alike, name on; 10 cents, 13 packs 11.00. Agent's 
sample book, 25c. L. JONES & CO., Nassau, N. Y. 



A pi'inteil copy of the specification and drawing of 
any patent In the foregoing list, also of any patent 
issued since 1866. will be furnished from this office for 25 
cents. In ordering please state the number and date 
of the patent desired, and remit to Munn & Co.. 261 
Broadway, New York. VVe also furnish copies of patents 
granted prior to 1866; but at increased cost, as the 
specifications, not being printed, must be copied by 
hand. 

Onnadian Patents may now be obtained by the 
inventors for any of the inventions named in the f orse 
going list, at a cost of $40 each. For full instruction- 
address Munn & Co. , 261 Broadway, New York. Other 
foreign patents may also be obtained. 



A VALUABLE PAI^ENT FOR SA liE. 

A fortune for a lady or gentleman of small capital, 
but of business ability. Correspondence solicited. J. A. 
KNBbLAND, P. O. Box 228, Salem. Mass. 



BUILDING CONCRETE WALLS. — A 

paper of speciifl practical interest to farmers, giving 
important practical instruction on this important sub- 
ject. Preparations for building a concrete wall. Prepa- 
ration of the concrete. Concrete wallsunder old build- 
ings. Contained in Scikntific American Supple- 
ment, No. '^85. Price 10 cents. To be had at this office 
and from all newsdealers. 

WANTED—A gentleman with knowledge of me- 
chanics, familiar with machinery, and with execu- 
tive ability, to take charge of the office of a manuCac- 
turing company in Boston. Address, with reference, 
CLARKE, P. O. box 672, New York City. 



ROOFING 

For bulldinpB of every deacription. Durable, light, 

easily applied, and inexpensive. Send for sample. 

N. Y. Ooai,Tar Chemical Co., lOWarren St., New ITork. 



GET THE BEST AND CHEAPEST. 




O". .A.. I'-A.-K- c«s GO., 

(Cinoinn&ti, Ohio, TT. S. A."" 

Exclusive Agents and Importers for the TJnited States, of the 

a El X^E B IRv .A. T IE 3D 

PERIN BAND SAW BLA0ES, 

Warranted superior to all others in Qftality,Jln'> 
mmj ■uniforntity of feinper, and general dwi^a- 
mUty* One Perin Sa/tv outwears three ordinary saws. 

Lowest Price 

PLANER 

AND 

CHEAPEST 
FOR THE MONEY. 

With Buzz Attach- 
ment or without. Also 
manufacturers of the 

Doable leting 

WaterRais 

Ids & Son, Marlro, B. H. 





DIES AND OTHER TOOLS 



BHEET METAL ODQDS, 
DBOP rORQIHCS, Ad,^ 

StilM & Parker Press Co^ 




GAS MOTORS. — DESCRIPTION, AC 

companied by eight figures, showing details of working 
parts of a system of small gas motors as made by Buss, 
Sombart & Co. Contained in Scikntific American 
Sltpplk.mbnt, No. '2«»5, Price 10 cents. To be had at 
this office and from all newsdealers. 




SHEPAUD'S CKLEBUATED 

Screw Cutting Foot Lathe. 

Foot and Power Lathes, Drill Presses, 
Scrolls,Saw Attachments, Chucks, Man- 
drels, Twist Drills, Dogs. Calipers, etc. 
bend for catalogue of outfits for ama- 
teurs or artisans. Address 

H. I.. SIIEI>AR1> Jt CO., 
341 & 343 West Front St.,Cinciniiati, O. 



THE FLIGHT OF BIRDS. — BY A. C. 

Campbell. An interesting paper, in which the author 
explains the structure of the bird's wing, and the 
mechanical principles involved in flight, and from thence 
shows how the bird contrives to sustain itself against 
gravity and to acquire any desired speed. Illustrated 
with 7 cuts. Contained in Scientific American Sctp- 
PLEMENT, No. !:if)8. Price 10 cents. To be had at this 
office and from all newsdealers. 



Will take agency for a 
good mechanical in- 
vention, American or Foreign. Address A. LEAX, 20^ 
N. 20th street, Philadelphia, Pa. 



AOENCY WANTED. 



AMERICAN MANUFACTURERS desiring to ex- 
tend their Export Trade will please send catalogues and 
price lists to Mariano ESier, care of Singer Sewing 
Machine Co., Bogota, U. S. Colombia, S. A. 



CONSTIPATION AND ITS EFFECTS.— 

By E. S. F. Arnold, M.D. An important contribution to 
the literature of a subject little treated of in medical 
works. Depression and debility attending constipation. 
Other symptoms attending the trouble. Constipation 
as a source of disease. Some remarkable cases and cures. 
Contained in Scientific American Suppi-ement, No. 
M!S4. Price 10 cents. To behad at this office and from 
all newsdealers. 



ELECTRIC SPECIALTIES. 

Motors, Gas-Lighting Apparatus, Bells, Toys, etc. 
Agents wanted. Send stamps for catalogue. Novelty 
Electric Co., 5th and Locust, Philadelphia. Pa. 



BLASTING.— BY ARTHUR KIRK. A 

valuable paper read before the Engineers' Society of 
Western Pennsylvania, giving the most Improved meth- 
ods of drilling, the best explosives in use, and the best 
modes and special directions for firing. Contained in 
Scientific American Supplement, No. 270. Price 
10 cents. To be had at this office and from all news- 
dealers. 



TWO 10 FOOT CAST. IRON VACUUM PANS, 

2 Guild & Garrison Vacuum Pumps, lOOO H. P. Babcock 
& Wilcox Boilers. 3 Engines, 8 Steam Pumps, 20 Iron 
Tanks, 6 Bone Cisterns and Reburning Kiln. 6 Filter 
Pressera. 88 Wooden Tubs, Shafts, Gears, Pipes. Whole 
outfit of starch or glucose works. For sale by WII^- 
LIAMS& ALBERGElt, Bufifelo. N. Y. ^ «- 
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Founded by Mathew Carey, 1785. 

BAIRD S BOOKS 
PRACTICAL miZN 

ITF^Oiir new :ind enlarged Catai-oo CK of Practical 

AND SCIENTIFIC iiOOKS, 1)6 IJUfies, 8vo, CATALOGI'I': Of 
BOdKS ON Sri;A.M ANIJ THE Sl'EAM E.VGTNK, MeCH A \ - 
ICS, MACHIXKUY, AM> DY.VA.MHAL ENGIN bMOHlNG, 

OATALdGi't-: OF Books on Civii- Kxginici':kivg, 

BUII>OK lU'lLDING, S'iltKNG'I'H OF M A TEltl A],S, etC. 

lAst of Lkading Books on Mi:tal Mining, Mi:tai,- 

l.UlUiY, MINKUALOGV. A8SAYIN(i. AM) ChK-M llAL AN- 
ALYSIS, etc., etc. CutiihiKuc of finoks an Dvking, 
Calico I'ltiNTixG, Wi:aving, Cotton an it W((oi.i':.v 
M,\ MiFAf TUitK, 4to ; Catalog IE of a .miscell.a \|i;- 

OUS COLLICCTJON OF I'h AC'IMOA 1 , AM) SCIK.NTIFTC 

Books; two Ciitalomies of Hooks ami ['jiniplilets on 

SoCI A L SCI i:N( K, ['(»!. I'I'U'A L I<j((»NOM V. BANKS. POrU- 

I.ATION, l*Ai;pKUis.M, :intl kiiidreil Mubjects; sent free 
to anyone, in any part nt' t)ie world, wJio will forwiii-d 
liis ii<itlreH.><. 

laOiMlY CAltKY IJAlUil & CO. 
Industrial I'ublisliers, Hooksellers, and Importers. 

Silt WALNIT STltKET, rUlLADELl'HIA, 1*A.. U. S. A. 
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RUBBER BACK SQUARE PACKING. 

Itl>'l' I N THE WOKI.I). 

. :| For Packing ihe Pislon Rods and Valve Stems of Sleam Engines and Ptinnps. 

IS represents tliat pun of tlie packing wlM(;h. when in awe. is in ooniact with the Piston Hod. 
A, the elastic buck, which keeps the i>ait IJ against Ibe rnd with sutlicienl pressure to be steani-titiht, and yet 
creates but little friction. 

Thi5i I'ackinfi is made in lengtlis of about 20 feet, and of iill sizes from % to t in dies square. 

NEW YORK BELTING & PACKING CO., 

John h oheever, Trcas. Nos. 13 & 19 Park Row, opp. Astor House, New York. 



[TTHn!lliHo?ff^*i" 

|ELECTRICAL,IVlECHANICAL,&c.rnrr| 

t??- MAMMOTH CATA1.0(;rK rnCLl 
IlIAKUACU OKt;AM>A CO. Philada. Pa 







'rilK IIOIJ.AMI M ItKlCATOIf. VISIIEI.K I>UOP 

Is friitiratitee<l to be 
1. A p«rtect insurance 




iittiiii 



ol 
■ and 



Viilve-s«iils, Cy 
(Jiivernor VhIvos or the 
enaiiitt. 

y. It will pny tor ilaelt 
iiisixnioiiths, ill the saving 
ol'uil, coul) iiitd paclciQ^;. 

'.''■ It will iiisurii more 
Huwd in the revolittioiia uf 
tiic engine, say tromont! to 
two strnkes j'er minute. 
tliufl increasing the power 
of theeugint. M'l'aby Holland & Thompeoti, JK Ri\-er St., Troy, N.Y. 




WIl H \.\\\\\ , KLGd cV MM. H A.tDSON. Manufacturer;* 
of Patent \Vo{k1 Working Maclnnery of every descrip- 
tion. I'^acilities unsurpassed. Sh4)p formerly occupit^'l 
by K. Bull & ( o., Woi-eester, Jla«s. 8end for CataloKue. 



S CHALLENGE" ROCK BREAKER. 

Patented Noveinhor IS, 1N7!>. 

ForI>FneM(laiii Koad niakinti. Ballastinj.'of ICailroiuls.CrusbinH; Oi-e.-*. use of Iron Fui'iinces, 

etc. Rapidly supersedintr ouro/ri^r f^'/"'■'■■ of RIake Crusher on account of its superior str»»no^''. f^ci- 
ejKy, and siinplicity. Adoptei! by important Itailway and Mininti Corporations. Cities, and Towns. 
First Class Medals of Siiiteriwity awarded by American Institute, 187!) aud 188(). 

ULAKE CKlifiilEU (0., Sole Makers, i\<Mv liuven. Conn. 




ATLASM^ 

INDIANAPOLIS, IND., U. S. A. 



MANUFACTUEEItS OF 



STEAM ENGINES /^c 
AND BOILERS, ki 

CMJRY ENGINES and BOILERS IN STOCKfor IMMEDIATE DELIVERY 




American OXIDE bronze co 

''^ MAKES THE 8EST/\ND CHEAPEST CAR, BOX AND JOURNAL. BEARING METAL 
TENSILE STR,EN5TH,39.292Lbs TO THE SttUAKE INCH ELASTlCITr 9.7l8.f°^ SALE TO 
THE TIRADE IN INCOTS.TKIS METAL CAN BE USED FOR^ANY AND ALL PUF\POSES. ADDRESS 40g WALNUTS!, PHILADEIPHIAPA 



BARNES' 

Patent Foot and 
Steam I'ower Maclii- 
nery. Complete 4)ut- 
fits for Actual VVork- 
s h o p Business. 
Lathes for Wood or 
Metal. Circular Saws, 
ScroolSaws.l^'4^rmeI■s, 
M»rtisers. Tenoners, 
etc., etc. Machines on trial if desired. JJescriptive Cata- 
logueaud Price i.ist Kree. W. F. ifc ,I<»H> UAKM^r?. 
No. UMMI itliiin ^Si., KoeUlord, 111. 




WA\TKI)— By an American, Ph.D. of Zurich, chem- 
ist to a leading silk dyeiufj establishment in Switz- 
erland, of several years experience, both in aiialyti<;al 
and orgsmic chemistry — a position as chemist, analy- 
tical or HiunufacturinLt.in America, English, German, 
and French spoken. The best of rofereiiees f^iven. Ad- 
dress Dk. K. KKi.i.KK.SeiitengasseH. Zurich. Switzerland. 



Cities, Towns, and Manufactories 

Supplied by Grken & Shaw 
PATEIVT TUBE AJfD GANG \TEI,L SYSTEM. 

Wi, D, AMrews & Bro., 233 Broadway, N. Y, 

Infringers of ab<ive patents will be prosecuted. [ 

, TELOCITY OF TCE BOATS. A COLLEC 

tion ♦f interesting letters totheeditorof the Scikntikic 
Aaiericax on the question of the speed of ice boats, de- 

' inonstrating how jind why it is that these crsift siiil 
fastei" than the wind which propels them. Ilhistrated 
witli 10 explanatory diagrams. Contained in 5< ikxtifk! 
AMKitiCAN Sri'iM,i:.M KNT. No. '211. J'l icc iO cents. To 

I be hadattbisoffice and from all newsdealers. 

ROOFING. 

For steep or tlat roofs. AppliecJ by ordinary workmen i 
at one-third the cost of tin. Circu ar* and samp.^is free. 
Agents Waur.tsd. 'J". NEW. 32 Jolm Street, New York. 



CONSUMPTION. 

I htiveapnsivivo ri^uu'dy f'>r the above disease; by Its uea 
thousands oi'cithuH of tlio worst kind and of long' Btandiuj; 
liave been curtail, 'IiideiMl, eoHLrong is my faith iuitB elHcac'y, 
tlint I willH^ndTWO BOTTLES FKEE. together with a VAL- 
UABLETKKATISK on tliisdiaeaHo, to any suffurer. GlveBx- 
pr8B9 4 P» 0. aaUroBs, Dli. T. A. SLOCUM, isi f earl Bt., 14. T. 



KT.-BOATS — THEIR ('<>XSTI?UCTJ()N 

and management! With working drawings, details, and 
directions in full, ^'onr engravings, sluiwing mode ol 
construction.. Views of Ihe two fastest ice-sailing boats 
used on the Hud."(on river in winter, Hv il. A. Horsfall, 
M.E. Contained in tfciK-NTH'ic Amkiiican Sitplk- 
IMKNT, 1 . The same number also contains the rules and 
regulat, ons for the formation of ice-boat clubs, the J-ail- 
ing and mai.agemfnt of ice-boats. Price 1(1 cents. 



RUPTURE 

cured without an operation or the injui'y trusses inflict 
by Dr. .1. A. SHKHMAN'S method. Office. 251 Broadway, 
Kow Vuik. His book, witli Pliotogiaphic likenesses 
Of hati cases, before and after cure, mailed for lUc. 



I CURE fits; 

When 1 .say cum 1 <io um mean muicly to tiop tliem fur a 
thne and theu have them return again. I mean a. radical rnre. 
I hitve made tlie disease nt l-'iT.S, Ef'ILEl'SV or FALLING 
8ICKNESS a lile-loiig btiidy. Iwarrant iiiyreniedy to cara 
tlie worst ciiseH. BecaiisQ others have fiiiled is n* reason for 
not now reoviiving a cur©, rStiiid at ouce (or a treatise and a 
f'ree Bottle ofiiiy Iiifalliljlo remedy. Give Exprt^aa aud Post 
OHice, It C{>stHyou nothing far a trial, and I will cure you. 
Address T)r. H. G. HOOT, 183 Pearl St., New York. 



fcJl a 







h£l 




JIIKI.UO. Prii . ^. ... ,..._^ .. .,, ,. 

.u..rtuup,or.ilv.p. L. A. I.. SSinil & CO., Agents, I'slaliDfi, 111. 



266th EDITION. PRICE ONLY $1 

BY MAIL, POSTPAID. 




KNOW THYSELF.. 

A Great Medical Work on Manhood, 

BIxhaustcMi A''itality, Nervous and Pliysical Debility, Pre- 
matui-e Decline in man, Errors of Youth, and tlie untold 
niisecies resulting from indiscretions or excesses. A book 
for every man, young, middle-agiui. and old. It contains 
V^5 prescriptions for all acute and (■.lir<inic tiiseases, ench 
one of which Isinvalualile. So found by the author, whose 
experienci! for 'i'i years is such as prooahly never before 
fell to the lot of any physician. lHOjiages, bound in beau- 
tiful l-'rencli muslin, embossed covers, full gilt, guaran- 
teed to be a thier work in every sense— mechanical, liter- 
ary, and prctfessional—tlian any other work sold in this 
eouiitrv for i^2.50, or the nioney will be refunded in every 
Ui.'ftance. Price only Jl.IKi by mail, postpaid. Tllusira- 
tive sample, tj cents. Send now. Gold medal awarded 
the aiitlioi- by the Kati(uial Medical Association, to the 
offi4!Ci-s <if whi(rh he refers. 

This book should be read by the young for instruction 
and by tlieatllicted for relief. It will benefit all. -Lo»i- 
don Lancet. 

There is no member of society to wliom this book will 
not be use/>il, whether youth, parent, guardian, instruct- 
or, order; ymati. — Anionaut. 

Addres: die Peahody Medical Institute, oi' Dr. W. H. 
Parker, J.o. i Bulflneh Street. Bo.ston, Mass., who may 
be consulted on all diseases requiring skill and experi- 
ence. CJjronic and obst,inate<lis<^asestliiLt U C A I have 
baffled the skiil of all other physiciansfi C H L 
8|>eeialty. Such treated succeMSfiiUy " 
Withont an histance of failure. 



GAS ENGINES, 

Simple, SiibNtaittial. Safe, Economical. 

Half horse power will pump 500 gallons of water HW feet 

high per hour with 2r> feet of gas. 
POWER DETEIOIINEI) ItV .\<;Tr A L TEST. 

("all and see them, or for circulars and prices address 

THE CONTINENTAL GAS ENGINE CO., 

No. '-231 BROADWAY, NEW AOICK 



ICE-BOAT WHIFF. FULL "WOUKING 

drawings and description* with dimensions of tl:o 
model Ice-yacht AVliiir, the fastest yacht in tlie world. 
Exhibited at the Centennial, by Irving Grinnell. With 
fourteen illustrations. SL'i'J'r-.K.-vu';xi' tiJi. I'rrce 10 

'"-'nf.s. 



METAL WORKING 

LATEST IMPROVEMENTS. 



(toC +*j (toOQ per day at home. Stuuples worth ^5 free. 



■ssStinson & CO., Portland, Maine. 




FORSAKE, f'TR<'(JI.AR SAW' :>il M,. All the 

Machinery, Irons, Saws, Hollers, three Sections of 
Carriage, to saw timber 45 ft. in lent:th ; also. Segments, 
Pulleys with all tlieCearing in perfeetorder/ora Hreast 
Wheel 'id feet in diameter, with 7 foot Buckets. Internal 
Gear. Will .sell the above at low price, loaded en ears. 
A. M. PERKINS. West Winsted, Conn. 



THYSELF 



NEWS PAPER FILE 

The Koch Patent File, for preserving newspapers, 
magazines, and pamphlets. has been recently improve^'" 
and price reduced. Subscribersto the Scievtii-'ic Am- 

EHICAN and SCIKNTIFJC AMETUCAN 8U.PPLEMENTeanbe 

siipplied for the low price of $1.50 by mail, or $1.25 at the 
office of this paper. Heavy board sides; inscription 
"SCIENTIE'IC AMERICAN," in gilt. Necessary for 
every one who wislies to preserve the paper. 
Address 

MUNN & CO.. 

I*ublisiiera S(.;iK.NTiFir American 





FINE^^%F NGRAV1NG 



Send copis»roi 

ESTIMATE. 



CROSSCUP fcWEST. 

702 CHESTNUT'-' PHILA?.»P» 



SOI'THWAKk IOr\l>KV & niAdll^K (OMPASY, 
430 W'liMliiiigifin A\eiiii(', Phllndelpliia. 

Engineers & Machinists, 

Blowing Kiigiiies mi<) Hyilraulic Maoliiiiery. 

Sole makers of the 

Porter-Allen Automatic tiit-OtT Steam Knpue. 



ICEHOUSE AND COLD TJOOM.-iA' R. 

G. Hatfield. With directions for construcli4)n. Koiir 
engravings, ('(uilainetl in Sci f.n'I'ifio j\ miihica ,v Sri*- 
' To be had iit this ot1ic« 



iE\T. ->!». iTice '0 t-eiit.s 
iind of all ncwsdealiTs. 



^ItE AMD CLAY RETORTS ALt SHAPES. 



ROBEIiT AVJIJllil.M ISU^^SEX. — lilO- 

graphical sketcli and portraitof tiiiacdebrated chemist, 
with a review of his contributions to science, (-onfained 
in Scientific A.m l:ltI(^^NSup^l.^:Ml-:^■'^, No. 'iSJ*. l*riee 
U( cents. '1X> be lutd at this oltiee tinil from all news- 
dealers. 



A PRACTICAL StXl^ESS. 

V.^^illZE^■S PAT.LOOf^E I-IILLEV OILER. 

'I'housaiids in satisfactory every- 
day use. Entii-e reliability and eon- 
stani-y dennmstrateft in a two years' 
test by (would be) Kastern skei>ties. 
Economy shown hy riiasonable i»ri<!es 
and perfect perforniancre. Sen<i for 
our "Catalogue X<i. fi.").'' 
Van Duzes & Tii-t. Ctneinnati, O 




RON BLOWER, 




IRON REVOLVERS, PERFECTLY BALANCED, 

Has Fewer Parts than any other Blower. 
P. H. & F. M. ROOTS, Manufacturers, 

CONNER8VILLE, IND. 

e. S. TOWNSEND, Gen. Ag-t..2'.?Cortland St., 9Dey St., 
COOKE &. CO,, Sellintf Agta, 22 Cortland Street, 
JAS. BEGGS Ai CO., SellinK Ag-ts. 9 Dey Street. 

c:END rOYi PRICED CATALOGUE- 




C'lailiN NoiNeli'SM H iihber Wlieels 

Absolutely i>reveiit splintering and wearing 
of llooi-s e;iused by use tif Iron Wheels. 
Adapted for Trucks, Boxes, Itaskets, Tables, 
and work of every kind in .Mills. Ware- 
houses. Stores, etc. f atalogue free. 

GEO. P. CLAKK, Windsor Locks, Ct. 



TOE AND ICE nOUSKS— NOW TO MAKE 

ice ponds; amoimtof ice retinired, etc., and full direa- 
tions for building iee~housc, with illustrated plan. Con- 
tained id fiVi lOXTIFIi- A M KlMCA \ Sri'l'I.r.M lA'r, Ko. Ci.\. 
I'riire 10 cents. To be had at this ohieeaful of all :iews- 
deal(M-s. 




CUTLER'S POCKET INHALER 

ANJ> 

Cft i'holafr of Tofl I n e 
INHALANT. 

A curefto-Calarrh.Tiron- 
eliitis. Asfhni;i.Miid all dis- 
ease's of the T'lnuat and 
Lungs — even < '(iiinci iii|>-. 
rioM — if taken in season. It will break up a fJolil at 
once. It is the Ivhig ol' Cough 1>I etli<-iiH-.s. A few 
inhalations will eorrei;! the most Oireiiisivc Ui-e.'tili. 
It may be carried as handily asa ijonknife, and is guar- 
sinteed to aec(unplish all that is cltiiined lor it. 

I)r.(;eorge lladley. late Professor of < heniistry and 
Pharmacy in the irniversily of Buffalo, N. V., concludes 
a (■ar<^fiilly-eonsideri!d report upon the merits of Cut- 
ler's InhaJer in the.>*e .vords: "On the wtiole. this in- 
lialer seems to me to aeeomplish its puipnse by novel, 
yet by the most simple and etTeet ual means; to ln^ phil- 
osophical in coriceplion. and w^ll carried out in the exe- 
cuti4)n." 

Patented throngli Ihe agency of the SriKXTiFtC 
AMEitliANin I'^T:*, Ibis Inliahu- has since had a larger 
and more extensive .«iile ihan any ,Mi'<heal Insti'nment 
evf^r invented. 

It is appi'ovefi by physicians of every school, and in- 
dorsed by the leatiing medical journals of the world. 
Ovvv :{(HI.(MMI in wsv. 
Sold by Druggists fi.r!m.«0. By nmil. *1.20. 
W. H. SMITH Al CO . PifOF'.s, 

410 Alichigan St.. Budulo, N. T. 



THE DINGEE A CONARD CO'S 

BEAUTIFUIi EVEE-BLOOMLNtt 




ROLLSTONE VARIETY LATHE. 

Latest improved, Uotary 
and Statitmarv Bed Plan- 
ers and Hu7/ Planers- 
Band ^ iws B aiflaeH >. 
Patent San lintch Dow (I , 
IMachine < h in M lehine i 
ry ; Boilci Md<hincs pt( 
Aim larqe stock of Sttond < 
hand Mtichiiift u filuoo^ on 
lunid. Send foi c it i)<i„uo 

and state just what vou wanC to Koii siom M \i hin t 

Co., 48 Water St.. Fitehburg, .Mass. 

E'IICE-IIOUSE and REFKKtLRATOR 

C" Directions and Diinensitms for coiistruLtioii with one 
illustration of cold house for pitseiMnf, truit fiom 
season to seasim. The air is kept dr> and pure through 
out the year at a temi>eratiire of from H to fe" Con- 
tainedinSciKxriFir AmkiitcanSupi 1 I \n ntNo lib. 
Price 10 cents, lo he bioi iit this olhet and of (11 news 
dealers. 



The only p-stablishment making a SPECIAL 
BUSIf^ESS of ROSES. GO LARGE HOUSES 

for ROSES alone. WeCBVE AWAY, in Premi- 
ums and Extras, more ROSES than most estab- 
lishmentB grow. Strong Pot Plants suitable for imme- 
diate bloom delivered safely, po8tpaid,to any post-ottice. 
6 splendid varieties, your choice, all laljeled.ftr S I: 
l2forS2; l9for $3; 29f»f S4; 35 forSSj 75 for 
SJO; 100 for s 13, Our NEW C UIDE, « (^^myi^fi^a 

Trctfideon the. lii- »e. 70 pp, tslciu-ntly ill uKtrntt-.d FI?.,EE 

THE DBNCEE & CONARD CO. 

fiose orowerB, Wait Grove, Ctm^tor Co , Vw» 



^^ic^if^^l The Eclipse Engine 

" ^^^^l.'r^ FmnMus ,ti ,m i„.«ei f.n all 



Fuini^ilu s stt im pou ei foi all 
A (f) unit II ml piii |io«i s J}iuinQ 
tDtnv Mill ind toi (\<m use 
wheie a hist-tltss nid ceo 
no in it il Muuu is Kipmcd 
l'!(\(.n lust diss piemiums 
iv\ iidf d iiu IikIiiu < ' nl4 nni 
il T(. Ret( I to No I I'^MU of 
7T No U issue ot .h ol S( i 
\T\ I li Vii I l(I< \ \ t( I ] dl- 



^^^y^ijsr&iDjX^ ^ ^ ^ _ __ 

%ct ^*°""'*y>sv^ \i^i^toiiil'illusti"it''nV iuuiW^t' 
'-A-jpj \^ ^v. -^ftya/J^^^^pt .^i,,,,,, iMinkhii(o Pa 






Purifier aJ 

fOR STEAM BOILERS 
U.S.SrOFiEIG^i■PATENTS 




UK; |*AV to sell our lUibber Printing stamps, samples 
'■-"'■ "" ■■■•■-— '■-■■■- '"land, Ohio. 



I free. Tavi.ou Bkos. & Co.. Clevela 



STEAM FITTERS' AND PLUMBERS' SUPPLIES. 

Rue's Little Giant Injector. 

SCREW JA(?KS OF EVERY DESCRIPTION. 
JOHN rS. UltQI HART, 16 <;ortlandt Si.. N. Y 



ON TITE CALORIFIC POWER OF FUEL 

on Thomson's Calorimeter. An important paper by J. 
W. Thomas, F.C.a.. F.l.C, in which the autlior points 
out the disadvantages of Thomson's calorimeter, and 
recommends anew and uniform method of procedure to 
ascertain the relative calorific power of diflorent coals, 
and by means of which the great differences in the 
results obtained by chemists may be overcome. Con- 
tained in SciKNTiFic American Sui'Pi.I'Iaiknt. No. 
*2H8. Price 10 cents. To be had at this office und 
from all uewsdealerH. 



WANTED a nuui capable of super! n tend! til' cons;! ruc- 
tion of I'ortahle ami Slntioiierv Kii^'iiies, I'.oilers. 
and Saw Mills, and managing ■.'Onenip"l4)ves ; iriiddle-aged 
man preferred, and must be thoroughly competent, and 
<ifsoher habits ; location in Pennsvlva'ni-a. and positiun 
permanent and pay liberal. T. .\l. C., Box u'S, N. V. 

SCI KNTIFIO AMERICAN S U PPLE- 

MENT. Any desired back number of the Scikntific 
Amkuican Supple.mknt can be had at this office for 
10 cents. Also to be had of newsdealers in all parts of 
the conniry. 



AND FINE GRAY IRON ALSO STEEL 
^ TGASTINGS FRdM5PECIAL_,_Mc 



LEHIGH AVE. » AlilEHICAN ST, PHILA . 



PATENTS. 



MESSliS. MUNN & (^O,, in eonneciioii wiih tlie pub- 
lication of tlie SciKNTiFic A-WKiucAN. eoiitintie to ex- 
amine impi'oveinent.-:. ami to act as Solicitors of Palenfs 
for Inventors. 
i In this line of business they have had (Mrfy-nght 
years' experience, and now have ime<ivaU'il fucilifie-^ for 
the preparation of Pateiil Orawiufis. Speeilicalioiis. und 
the prosecution of Aiijilicatitnis ffir Patents in the 
TTnited States. Canada, and Foreijjn Countries. Messrs. 
Minin (t Co. also attend ui liie preparation of Caveats, 
Copyrights for Books. Labels, licissiies. AssignnientP, 
and Kejiorls on liitriiiircments of Patents. All business 
hilrusted to them is done wiiii special care and pronj[»t- 
ness, on very reasonable ternis. 

A pampiilel sent free of charge, on ni)i)Iicati(m, con- 
tjiinin'j; full inforinaiion about Palcnts and liow to pro- 
cure them; ilirecri(nis concerniiiL' I,al)els, Co|)yrigiits, 
Designs. Patents. Appeals. Reissues. Infrhiij-enHnls. As- 
signments, Kejecled Cases. llinf« on llic Sale of Pa- 
tent.'?, etc. 

We also send, free o/" chanje. a Syiioi)siy of Foreign 
Patent Laws, siiowinj; the cost and method of securing 
patents in al! the principal countries of Uie world. 
MUNN & €0.5 Soli<'itorw of Pateut», 
261 liroadway. New York. 

BRANCH OFFICE.— Comer of F and 7th StreetB, 
WaBhinglou, D. C. 
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iiufytfeiw^its. 



Inside Patre, each iiiiitertioii - - - 7.1 cenr«t a line. 
Bade Paffe. each insertion - - - $1.00 n line. 

(About eight words to a lineJ 

Nngrm-vings may head admrtisetpents at the sm-me rmte 
fier line, by measurement, as the Utter pres^, Ad'ver- 
fismients must be received at jmblication office ms emrly 
as Thursday mm^ning t9 oirfietir in next issve. 




Double Screw, Parallel, Leg Vises. 



Made anti WARRANTED strmwer than any other Vise 
byEA«JLE ANVIl, WOltKS only. TiiMitiiii, N. .1 . 






F. Brown's Patent 

FRICTION 
CLUTCH. 

Send for Illustrated Cata- 
logue and Discount Sheet 
_ to 

A. & F. BROWN, 43 Puik IMaie, New York. 




wsnuOSiwi 



H.W.JOHHS' 

ASBKS'l'dS IKII'E I'AfltlNG, 

ASUKS'rOS \VI( K I'ACIilNR, 

ASIilOS'l'OS M;Ar I'ACKrNG. 
ASH HS-I'OS S 1 1 HA 'I' 1 1 1 N <JS. 
ASIllCS'l'OS (JASKK'I'S. 

A.">1MCS'1'<»S lUMI.DINti FKI.'I'. 
M:i(]e of strictly pure AHbestoa. 

H. W. JOHNS M'FG CO., 

87 Maiden Lane, New York, 

Sole -Manufiictui-ers of H, VV. Joluis" Genuine 

Asiins'r'os i,r<Miii> r'AiN'i's, itooK 

I'AINTS, ItO(>l<'lN<J. STIiAIM I'll'K 

AND IS(>II.EI^ COVEIMNtiS. 

FIltKIMKIOI'' COATINIJS. 

OliHIKN'I'S. I'/I'«;. 

nescriptive i)ricelistsan<l samples free. 



■WJja:. A.. HA.:et.nxm, 

Provldciit'C, l{. 1. (Park ^t.), Sixmitmtea' w-atk Weet. tronietiitioii. 
Oriirillnl antl Oiilj' ftiiiltlei- ol' the 

HARRIS-CORLISS ENGINE, 

With Harris' Pat. Improvements, from !• to l,nOlt H. P, 

Send for copy Engineer's and Steam User's 

Manual. By J. W. Hill, M.E. Price$l.25. 

~ HARTFORD 

STEAM BOILER 

Inspection & Insurance 

COMPANY. 

W. li, FRANKLIN.V, Pres't. J. HI. \UM, Pres'l. 
J. li. IMliRi;i5, Sec'v. 



ROOKSONBUILDINC,PAINTINC, 

■^ Decorathis* Ptc. For 188.1 nitfhty-eiKlit-piitre illus- 
trated Catalogue, iiddress, inclosing three ;^-(!('rit .-^ tumps, 
WM. 1\ COiM STOCK, a Astor Plaro, New Vork. 



The** MONITOR." 

A NKW MFTINii AM> NON- 

iiiKTiN<; iN.ii':cr<)it. 



Rest Boiler Feeder 
in the world. 

Greatest Range 
yet obtained. Doe.i 
n«t Break uuder 
Sudden Chanfres of 
Steam Pressure. 

AIho PiKcnt 

EJECTORS 



Water Elefators, 

For Conveying 
Water and Liquid. 

-x- I'liti'iit 4MI«rH, I.ii- 

• Itt-k'itlorM, ete. 

NATHAN MANUFACTURING COMPANY, 

Sand » rMtaiogoa, 92 & 94 Liberty St., New York. 





JEItfKIIVrS' PATENT VAIiVKS, 

Gate, Globe, Angle. Check, and Safity. 

MANUFACTURKD OF BEST STEAM METAL. 



Are the acknowledged standard of the world, 
W\ ditions, and never have failed. 

'INi ttvoid iinposirioii. soe ihnt vnlves 



Have ^«en in use since 1868, under all possible con- 
' '* Jeiikiii8 l5ro-(." 



j:E5 3vitiaxr!F 

^ ork. Send for > hy §, 



71 .lohii SlrtM't. N('« 

James Boyd, HJiiladelphia. Pa. AGENTS i 

Itees. Shook & Co. .Pittsburg, I'a. Ahrens.Welker >i Hyan, L* 
Gibson & Clark, Cincinnati, Ohio. James >Valker & ^•n, I>et 
Chafer& Becker,Cleve]and,Ohio. \\ eh- A; Craig, Cliieago, II' 
Dunham, Carrigan & Co., Sitn Francisco, ('al. 



^ ^ 79 Kilhy Mrecr. liOMrtm. 

S jiigineering Co., St. Loni.s. Mo. 

.ette IronW'k'.s Co., Chicago, 111. 
d & Reichard. Minneayjolis, Minn, 
[ish BrotliersJ<:ansa» City, Mo. 
,thoff M'rg Co., Denver. Col. 



Emerson's New! 



Hook of SAWS 

ftfore than KX) illustrations, U<: pages. 4 .")U,ooii * 
Kvery rule jriven thut will enable its ■« New -^ 
Headers to ovcrcimic fvov\ diffiehlty.and W Edition i^ 
Snwyers inst iiK-icd In lianging. truing. "' loriss-i '» 
Or straigliteniiii.' ;ind rnnning all kinds of 
Never tailing of success. JNow reudy for 
'Send your tull addres.^ to [KHP]E distribntion. 

fcimcrsoii. Siiiiili cV (ii.. Kcnver FiilU, Pa. 



I 1br 1 sS-l 

SAWS 




ICE MACHINES 

Of all sizes, from 

lO lb. per Hour to 
„ 50 Tons per Day 

_&"; Biliary ADsorpilou SFSieni, 

•SIMl'I.F,. HELIAIILE. 

?Seii<l for C'irciilal-!,;. 

Delauiater Ironworks, 

16 Cortlandt St., 
KEW YORK, r. S. A. 



Asbestos Lined Uemovable Covering, 

Madeof Feltand Asbestos. Fore 
use on STEAM BOILERS and i 
PIPES, Kefrigerators, Jleat ' 
Cars, Ice Houses, and HOT and 
COLD WATER PIPES. Easily applied by any one. 
Address CIlAl.ltl li U S-s PUNCH ««., 

lift &• I'Jl Srii SI., Ni',v York. 



MAGIC UNTRNS 



And STEItKOI'TlrONS. all prices. Views illustrat- 
ine every sniiject for I'll Itl.lC H.\ II I 151 T IONS, etc. 

^^A 'pvofirut>le buaineas ,tor ammn with svtall capital. Also 
Xiauterns tor home amusement. IKl-page catalogue /ree. 
McAliMSTlilJ , .Mfg. •ptictan,.t«» Niiskiui Si,, N. V. 




Curtis Pressure Regulator, 

FOB STKAIU ANO WATEIt, 

Is made entirely of -Metal. Occupies the 
aarae space as a Globe Valve, it has no 
glands or paclsinff, and ia a lock-up valve. 

CURTIS STEAM TRAP 

Has main valve outside and an- valve 
ijviide. 
tJIJKTIS JtKOn.ATOK €(»., 
54 Itcvcrly Si., Itnsion, lU»i«8. 



A 11 Books on Electricity cheap. School Electricity, N.Y, 



H.A .R O G E R S 

RAILWAY & MACHNISTS 



NO 19 JOHN ST. NEW YORK 



TlieSMmerCutterHeails 

I0,000 SOLD. 

To worlt Car Sidinj?, Flooring, 
ling nul Ship Lap To Mo 
Doors, Sash, ^md 
Blinds. Cope 
Keais to match 
S nntu*l J. Sliiiiiei 

Successor to 

^liiiiM-r A: Co.* 

Milton, PiL. 

Teleg;rapli and £lectrical 
SUPPLIES 

Medical Batteries, Inventors' Models, Experi- 
mental W"(irk, iiM(l fine l)rass castings. Send for 
cataloguer. i:..l4»KKK4V IIRO. <;iii4<iiiiiaU, O. 






Miinufacturers 

ill Its 



\ Seibert Cylinder Oil Cup Co., 

Oil 

for L<M-oiiioliv(', 

M:i rinc anil St:ilion:iry 

Knuinr CylinihT.'*. under 

the Scihcri and (.iitct^ 

t<'nts, Willi Siulii Ft^eil. 

TAKE NOTICE, 
r The " Sight Feed " is owned 
exclusively by tliis company. See 
JudfiC Lowell's decision in the 
United States Circuit Coiu't. .Dis- 
trict of Massachusetts, Feb. 33, 'S'-i. 
All parties, e.vcept those duly li- 
censed by ua, are hereby notitied to 
desist the use, nisi iinf acta i-e, or sale 
of Infringing Cnjis, as we shall vig- 
orously pursue all infrina;ers. 

The Selbei't CyIIimIci- <»il Cup Co., 
^',i Oliver Strcci, Bo^<ron, Mass. 




SUPPLJKS FUOM 

HYDRANT PRESSURE, 
theclieapest power kii()wu. 
Invaluable for blowing 
Church Organs, running 
Printing Presses, Sewing 
Machines in Households, 
Turning La t h e a , Scroll 
Saws, (rtindatones. Ctllee 
Mills, Sausage Macliincs, 
Feed Cutters, Electric 
Lights, Elevators, etc. It 
needslittierooin.no tiriug 
up. fuel, ashes, repairs, en- 
^'ineer. explosion, orde.a^', 
no extra insui-ance, n« coal 
bills. Is noiseless, neat, 
compact, steady; will work 
any pressure ot water 
>ove 15 lb.; at 40 lb. pres- 
re has4-horse powei". and 
ipacity up to 10-horse 
power. Prices from .$15 to 1^300. Send for circular to 
THE BACKUS WATER MOTOn C»., Newark, N. J. 






WATER MOTOR 




BARREL, KEG, 

HOGSHEAD, 





_, , , ,, -TT — AND Fan and Stavi- .loinUtr. 

Cbamferinf^, ildweJuig, 

„„drr„.„,K gtaye Macliinery, 

^'/ly/Over rit) varietiesi 
manufactured by 



lleiul Rciiiiiding. 



E.&B, HOLMES. 

Tniea Kood Drivin;,'. Rllflillo. N. Y. 





Address JOHN A. ItOKBLINGS SONS, Manufactur- 
ers, Trenton, N. .1.. or 117 Liberty Street, New York. 

Wheels and Hope for conveying power long distances. 
Send for circular. 




maiket llo^\ r i y Js lii kma^nci 



WILLI AIM SPOUT 

Pony or Panel Plan- 
ei For general use 
in Door Shops, Box 

md Furniture Man- 
ul jctories. ForpJan- 
m^ Door Panels, 
C gar Box Stulf, and 
t urniture work, it 
h IS no equal. 

We nse the Ellis 
Patent three part 
Journal Box and a 
sflid forged steel 
litad. Two pressure 
h irs. Has strong 
feed. Will plane from 
] Ifi to ti inch thick, 
u eight, L-rnO lb. The 
1 west priced flrst- 

1 iss planer in the 
W illianisport. Pa. 



VIOLIN OUTFITS 

Consisting of Violin, Box,, Bow^ 

land Teacher, sent to any part of 

jja^^^^ the United States 

ipiiilljss. on lto3day8*trlal 
''™*i before baying. 




■SffL 

"Violin 
Outlits 

at' $3.50, $7, $12, & $22 each. Send 8tamp for 

Beaatifnl IllQstr&ted 36 page Catalot^ue of Violins, Guitars, Ban- 
jos, Cornets, Flutes, Strings all kinds. Harmonicas, Or^-iu Aocor- 
deons, Music Jiuxes, &,-. lOWKST PRICES. Mail Or.icra a 
Specialty. C. W, STOKY, 26 Central St., Boston, Masa. 




WATCHMAN'S lAl- 
provert Thne Detector, 
with Safety Lock At- 
tachment. Patented 1S75- 
(>-r-ffli-Sl. Beware of 1 n- 
tiiiigements. This In- 
Mtrmnent is su ppiied with 
l.i Iteys for 12 statioua. 
Iiiviiluable for all con- 
cerns employing night 
wiiteluuen. Send for cir- 
culars to E. I.Vl HAUSER, 
I'^Broidway New York. 



^orl€t': to Iscrs of steam riim|ts 

We have received following letter in 
regird to one of oiu' No. 5 '*L'' ($hi) 
Steam .let Pumps elevating 1'^. inch i)ipe 
of water moi'e than SO feet high: 

" L'ANSi-:, Mich,, Feb. 21 iSm. 
' Van DrZEN & Tift, Cincinnati, O.: 

Money couhl not buy the Jet of us 
unless another could be had, 1 wo^^ld 
not give your No. 5 " L " f orsi **0(1 pump, 
equal distance to raise. 
"N A. Litchfield, Supt. Mich. Slate Co." 
We make Ten Sizes of these Pumps. I'rices $7 to $75. 
Capacities Wit) to 20,000 gallons per hour. State for what 
purpose wante* and send for Catalogue •? " l^iunps." 
VAN l>UZEN & TIKT, Cinciiiuaii, O. 

WorUing Models 

And Experimental ]\taehinery, Metal or Wood, made to 
order by J. F. WEIINER, 02 Centre St., JS. Y. 




WATCHMAKERS. 

Before buvin^. see the Wliitcomb T.athe nnd the Web- 
ster Foot Whpel. made by the AMKRICAN W.\rOH 
TOOL CO., Waltliiini. Mass. 

M'F'G OPTICIANS. 

Kxcliisively Perfecteil 

OPERA, FIELD & 
MARINE GLASSES, 

TELESCOPES, MICROSCOPES, 
^ liAROME'IEES/fHEyiOMETERS 
^ Magic Lanlems, "Aiiokato," etc. 

Send at once for LIST OF U.SEFUL HOI.inAV 

UIFTiS-gratis. 





BOOKWAl.TKU K\(;I\K. 

Compact. Substanti.tl. Econom- 
ical, and ensily managed : guar- 
anteed to work well and give 
full power claimed. Engine and 
Boiler complete, including liov- 
ernor. Tump, etc., at the low 
price of 

3 HOUSh: I'OWKR $240 00 

4"* ■■ •■ 280 00 

(i^ ■■ '■ .15.100 

8>1 " '■ 440 00 

ff^" Put on cars al Springtleld, O. 
JA.VIES LKFFEL & CO., 

Springfield. Ohio, 
or 110 Liberty St., New Vorlc. 



I'liANINO AND niATCllINW MACill 



NE. 





fA^ LEADING NON CONDUCTING 

eOVEKINGFORB0ILERS,PlPES6?^ 

With •% to % inch thickness It radiates less heat than 
any other covering d«es with 2 inches. 

Fossil Meal is by far the lightest Cement Covering 
known, is very durable, absolutely fire proof , and is 
euslly applied. 

Sold in a dry state by the poun*. 

FOSSIL MEAL TUBES 

for Cold Water and Refrigerator Pipes. 

FOSSIL MEAL COMPOUND 

for Lining of Icehouses and fllUng in of Safes. 
Send for Circulars. 

FOSSIL MEAL CO., 

48 Cedar Street, 

New York. 

Ueliable parties, desiringto take the Agency for their 
respective territory, will apply in writing, giving: refer- 
ences. 




STEMWINDING 



Pcnim t ntlnii Loek, 

No. 125. For any 

Till. DcmU, l)i*a\vei% or Clowet. Owner 

may use either 1, 2, 3, or 4 of its 50 numbers. 

Millions •f changes equally possible and easy. 

IJji'.'ii Seen ritv unrivaled. Simple, durable, nickel 

rjjjphitfed. Send $2.50 for sample hy mail, or 

^^ stamp for Illustrated Jiist of Locks, Tills, and 

Padlocks. J>. K. Miller Lock Co., I'hila., Pa 



SPEAKING TELEPHONES. 

TIIK AMKUieiN WVA.L TVAAVUOM: lO^IIMW, 

W. H. FONRES, \V.R. Drivicr, Thi :o. N. Vat l, 
t^residevt. Treaswrer. O'en. Manager, 

Alexander Graham Hell's patent of March 7, 187«, 
owned by this company, covers every form of apparatus, 
including Microphones or Carbon Telephones, in which 
the voice of the speaker causes electric undulations 
corresponding to the words spoken, and which articula- 
tions produce similar articulate sounds at the receiver. 
'J'be Commissioner of Patents and the U. S. Circuit Court 
have decided this to be tlie true meaning of Ins claim; 
the validity of the patent has been sustained in the Cir- 
cuit on Jinal hearing in a contested case, and many in- 
junctions and tinal doerees have been obtained on them. 

Thi.^ company hIso owns and controls all the other 
telephonic inventktns of Itell, Edison, Berliner, Gray, 
Blake. Phelps, Watson, and others. 

(Descriptive catalogues forwarded on application.) 

Telephones for Trivate Line, Club, and Social systems 
can be procured directly or through the authorized 
agents of tiie company. 

All telephones ohtained exeept from this company, or 
its authorized licensees, are infringements, and tuQ 
makers, sellers, and users will he proceeded against 

Information furnished ujion application. 

Address all communicittions to the 
AiVIKItH AN ItlU.r 'I'KM'J'IJONK rOIIIPANV, 
9'> lUilU .'Stieei. UoMifiii, I>lai>iiit* 




OP THE 




Special Machines for Car Work, and the latest impfoyed 
VVooU Working Machinery of all Itiniis. 



FOR IS84. 

The Most Popular 8<i(^iililic Titpor in llie WorUU 

Only ^^Z-iO n Yen i-, hichMling puMiaue. Weekly. 
^"i Numbers a Vciir, 

Tliij* widely cii-cnlau-cl and splendidly Illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information, and a Inrge number of 
original engi'avings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Meclianics, Manufactures, 
Chemistry, PIlectricity.Telegrapliy. Photoj^raphy, Archi- 
tecture. Agriculture, Horticulture. Natural History, etc. 

All (.:iaM.s<-N of Krailer'4 find in the Scientific 
AMKHICAN a popular resume of the best scientific in- 
formation of rhe day ; aiul it is the aim of the publishers 
to present it in an attractive form, avoiding as much as 
I'ossibie abstruse terms. To every intelligent mind, 
this joiirniil affords a constant supply of instructive 
reading, it if, promotive of knowledge and progress in 
every community wliere it circulates. 

'reriii-* of Siili!*irripii«ii.— One copy of the SciEN- 
TiJ-'ic AMDitTCAN will bc sent for oveyear—b2 numhera— 
postage prepaid, to any subscriber in tlie United States 
01' Canada, on receipt of three dollar^ ii ml Mveniy 
iM'iits by the i)ublishers ; six months, $LfiO; three 
months, $L00. 

Clubs,— One extra c«|iy of the Scientific Aiukht- 
CAN will be supplied sY^t\s for every cluhof jive suhscribers 
at $3.20 each; additional copies at same proportionate 
rate. 

Onecopy of the SriENTiFic American and one copy 
of the Scientific American Supplemknt will be sent 
for one year, postage prepaid, to any subscriber in the 
United States or Canada, on receipt of seven dollars by 
the publishers. 

The safest way to remit is by Postal Order. Draft, or 
Express. Money carefully placed inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
astray, but is at the sender's risk. Address all letters 
and make all orders, drafts, etc., payable to 

^v^TJl^T2^ dz CO., 

261 Broadway, New York, 

To Kiii'cign Subscribers.— Under the facilities of 
the Postal Union, the Scientific Axkuican is now sent 
by post direct from New York, with regularity, to sub- 
scribers in Great Britain. India.. Australia, and all other 
British colonies; to France, Austria, Belgium, Germany, 
Russia, and all other European States ; Japan. Brazil, 
Mexico, and all States of Central and South America. 
Terms, when sentto foreign countries, Canada excepted, 
^. gold, for Scientific Amkripan'. one year; $9, gold, 
for both Scientific Amrrican and St'PPLEMKNT for 
one year. This includes postage, which we pay. Remit 
by postal order or draft to order of 

MUNN & CO., 261 Broadway, New York. 

PRII\rTII\JG INKS. 

"■ pHE " Scientific American " is printed with CHAS. 
± ENETT,IOHNSON&CO.'SINK. Tenth and Lom- 
lianl Ste. Pliila., and 47 Roue !St,, opp, Duaue St., N. T, 
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